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P90 POWERS TATION P90 POWERSTATION 


MICRON N POWERSTATIO 


f speed's your thing, the PowerStation really cooks— just ask the experts! In a recent PC Magazine First Look, 
|| as well as a PC World Test Drive, the PowerStation outperformed the competition, including systems from 
both Dell and Gateway, setting new records for Pentium* processor-based systems. This super-powered work- 
station is capable of zipping effortlessly through complex applications. Power-packed video, plenty of RAM, 
and your choice of Pentium processors push this lean, mean machine way past the competition. And features 


Designed for 


Microsofts 
Windows 95 


like superior upgradability and sophisticated mass storage options mean the PowerStation will grow with you. 


P75 POWERSTATION 


e Intel 7SMHz Pentium® processor 

* 256K write-back cache, Flash BIOS 

• 4X EIDE CD-ROM drive, 3.5" floppy drive 

¢ SoundBlaster™ 16 stereo sound & speakers 
* PCI 64-bit graphics accelerator (2MB) 

* Tool-Free mini-tower or desktop 

* Microsoft" Mouse, 101-key keyboard 

• Microsoft Windows® 95 CD 


A * 8MB RAM, 850M8 EIDE hard drive 
» 15" Micron 15FGx, 12B0NI, .28mm 
* Microsoft Works 95 CD 


51, 899 (Business Lease $71/month) 


В ° 16M8 RAM, 1.2GB EIDE hard drive 
* 15" Micron 15FGx, 1280NI, .28mm 
* Microsoft Office Pro 95 CD 


52,399 (Business Lease $85/month) 


С ° 32MB RAM, 1.6GB EIDE hard drive 
» 17° Micron 17FGx, 1280NI, .28mm 
* Microsoft Office Pro 95 CD 


53,499 (Business Lease §119/month) 


e With 90MHz Pentium processor.......add $100 


AWARD-WINNING 
SERVICE & RELIABILITY 


n PC Magazine's latest Service 

and Reliability 
survey, Micron 
received the high- 


est scores in all four 
categories: Satisfaction with 
Reliability, Satisfaction with 


Repair Experience, 
ne Satisfaction with 
ngide Technical 
. Support, and 
Rd 
Future 


Likelihood of Buying again. 


P100 POWERSTATION 


• Intel 100MHz Pentium processor 

• 256K write-back cache, Flash BIOS 

* 4X EIDE CD-ROM drive, 3.5" floppy drive 
• SoundBlaster 16 stereo sound & speakers 
* PCI 64-bit graphics accelerator (2MB) 

e Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

• Microsoft Windows 95 CD 


A * 8MB RAM, 850M8 EIDE hard drive 
* 15" Micron 15FGx, 1280NI, .28mm 
* Microsoft Works 95 CD 


"2 099 (Business Lease $75/month) 


B e 16MB RAM, 1.268 EIDE hard drive 
• 15° Micron 15FGx, 1280МІ, .28mm 
» Microsoft Office Pro 95 CD 


32,599 (Business Lease $93/month) 


C * 32M8 RAM, 1.6GB EIDE hard drive 
» 17" Micron 17FGx, 1280NI, .28mm 
» Microsoft Office Pro 95 CD 


33, 699 (Business Lease $126/month) 


e With 90MHz Pentium processor...subtract $100 


P133 HOME MPC PRO 


The Ultimate Home Office Performance System 


P133 Home MPC Pro сту Р75 Home МРС 
e Intel 133 МН» Pentium® processor | ж J | » Intel 15м Pentium processor 
« 256K Micron SyncBurst" cache, Flash BIOS MAGAZINE • 256K write-back сафе, Flash BIOS _ 
* 16МВ EDO RAM, 1.2GB EIDE hard drive 1 t , par кыены 2 o» drive 
« 4X EIDE CD-ROM drive, 3.5" flo j “ROM drive, 3.5" floppy 
м a ШШ * SoundBlaster" 16 stereo sound & speakers September 1995 
* SoundBlaster™ 16 stereo sound & speakers May 16, 1995 p P75 HOME. MPC 


« 144 Fax/Modem, speakerphone, voice mail 
e PCI 64-bit graphics accelerator (2MB) 
• 17° Micron 17FGx,1280NI,.28mm 
* Tool-Free mini-tower or desktop 
s Microsoft® Mouse, 101-key keyboard 
e Microsoft Windows® 95 
e Microsoft Office Pro 95 CD 
* Microsoft Scenes: Sports Extremes; 
Microsoft Bob" CD; Microsoft Encarta" 95 CD; Quicken" 


P90 HOME MPC 


• 14.4 Fax/Modem, speakerphone, voice mail 
e PCI 64-bit graphics accelerator (2MB) 
• 15" Micron 15FGx,1280NI,.28mm 
• Tool-Free mini-tower or desktop 
« Microsoft Mouse, 101-key keyboard 
• Microsoft Windows 95 CD 
* Microsoft Works 95 CD 
* Microsoft Scenes: Sports Extremes; 
Microsoft Bob CD; Microsoft Encarta 95 CD; Quicken 


Deluxe Edition CD; Microsoft Dangerous Creatures Pi Home WER: Deluxe Edition CD; Microsoft Dangerous Creatures CD; 
CD; Microsoft Golf Multimedia CD; Trial Subscriptions Microsoft Golf Multimedia CD; Trial Subscriptions for 
for CompuServe", America OnLine" & Prodigy". CompuServe, America OnLine & Prodigy. 
i IQ Designed for MI : ' 
| With 90MHz Pentium processor............. add $ 
e With 100MHz Pentium processor...........add $2 
Microsoft* pentium 
Windows'95 


Its Your Call! 


Micron Electronics, Inc., 900 E. Karcher Road, Nampa, ID 83687 « Mon-Fri 7AM-8PM Sat 8AM-5PM (MT) 
208-463-3434 * FAX 208-463-3424 © Purchase Order FAX 208-467-5384 
Internet information: http://www.mei.micron.com 


MICRON 


ELECTRONICS, INC. 


Intemational Sales € international FAX ll From Mexico Call 5 From Puerta Rico Cal КА From Canada Cat 
208-465-8970 ЖЧ — 208-465-8993 | 95-800-708-1755 800-708-1756 TM 500-705-1758 
© t$95 Micron Blectones, inc. Al ngtts reared. AE рпсаѕ and specfcamnons sutyect in change without тїйє. bacon Flecronics. inc. cannot be resconsibis for omadsions mior 
anor in typography cr рісі "Mark Your Place Vif: The Ышкын” а а barvica man of Secon Electronics. inc inl, Intel inside, and Panun are registres асире of 
Ғе tad Copomion Microsoft a а мадаи badenak and Váéndows, Windows NT and fas Windows logos are tradere of Microsoft Corporatón. Al cher company trademarks 
ше Fade rames сі each nespecties company. Prices do not nicude shapero and herding, 30«&ry r-ea money back guarantees Goss nof chute reium learnt and ongnat ship 
pig handing charges, apples only to Micron brand produc. end begrna from dale of shipment Ad slums госраго RMA numbers and must be sped e fe orignal condition pro- 
feed and rauad Coase prices based o^ 35-monin lease. 
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MICRON 


ELECTRONICS, INC. 


“Buyers looking for the fastest 


system money can buy will find it 
in the Micron Millennia.” 
PC Week, May, 1995 


nd the reason for the Micron 
à P120 Millennia’s amazing 

ability to far outperform the com- 
petition? It’s exclusive 
dynamic combina- 
. tion of Micron's 

EDO (Extended 
Data Out) 
Memory and SyncBurst” cache, 


providing signif- ! 
icant perfor- — , 
mance gains 


Over previous 

memory designs. Once again, 
another major breakthrough in 
computing performance innova- 
tion from Micron, the technology 
leader. 
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e Intel 120MHz Pentium® processor 

e 256K Micron SyncBurst™ cache, Flash BIOS 
e 4X EIDE CD-ROM drive, 3.5" floppy drive 

e SoundBlaster™ 16 stereo sound & speakers 
e PCI 64-bit graphics accelerator (2MB) 

e Tool-free mini-tower or deskto 

* Microsoft® Mouse, И) rd 

* Microsoft Windows* 95 C 


« 8MB EDO RAM, 850MB EIDE hard drive 
А • 15” Micron 15FGx, 1280NI, 28mm 
e Microsoft Works Multimedia CD 


: 32,499 (Business Lease füSimonth) 


e 16MB EDO RAM, 1.2GB EIDE hard drive 
В • 15" Micon 15FGx, 1280NI, .28mm 
« Microsoft Office Pro 95 CD 


72,999 rires meos 


e 32MB EDO RAM, 1.6GB EIDE hard drive 
C • 17" Micron 17FGx, 1280NI, 28mm 
« Microsoft Office Pro 95 CD 


34, 099 (Business Lease $140/month): 
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Circle 107 on Inquiry Card. 


THE MICRON MILLENNIA” 


P120 MILLENNIA 


“The Millennia is nothing short 
of the best all-around PC avail- 
able on the Market today.” 


PC Magazine, April 25, 1995 
-N| According to PC 
I LI m 
"E. Magazines most recent 

-4 Windows based tests, 


| the Micron P120 
ME Millennia is a “star per- 

May 30,1995 former. The Millennia 
P120 MILLENNIA 

garnered the 

highest Graphics 

WinMark score ever ДР 
seen, in addition to a ins 
top-notch Winstone pentium 
score. 


MICRON 


ELECTRONICS, INC. 


800-233-7027 
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Now fewer things will get between you and the way you want to work. 


ы 


Introducing new Microsoft Office 


for Windows 95 


Software that reveals itself, removes the harriers between you and capabilities old and new. 
| Software that doesn't get in your way when you're trying to work. 


ТТТ а wc Featüres.that can. streamline the: Way; you: ‘work now reveal themselves as: you. Work 
| NUN | Everyday tasks. as basic as, entering text: are easier. Spell-checking and formatting 
happen automatically, on the fly. Applications that you once used in a limited fashion 
now offer you: new and easier ways to use them, to do more.with them. One of those 
ways is the Answer Wizard. When you have a question you simply type it in. "How do 
xe | get thís page to print sideways?" It will Show you how. Other wizards are built into 
| individual programs to walk you through complex tasks. To.create a customer database from scratch, you.simply 
saskthe Database Wizard to show you how. This is called IntelliSense" technology, and it senses what you are 
doing, and helps. you do it with fewer steps, It lets you focus ‘or’ your work not on making your software work, 


ч 


Now applications work together, work alike; 
work the way you always hoped they would. 

New Microsoft* Excel, Word, PowerPoint* Microsoft Access, 
and Schedule, Use them to work more effectively, to access 
and share information throughout:yBllt company, to conduct 
more in-depth analysis. Pull information front one application | 
into another seamlessly: Manage your key contacts іп Schedule+ and drop addresses 
into Word when you write them letters. Use PowerPoint's Meeting Minder to take notes 
of your meeting, and then export them to Word to summarize. Use the new Office 

| Binder to create a single document that uses components from ail five programs. 
| Combine a cover letter, financial projections, and professional-looking charts and 
| graphs seamlessly into one document. Save and print it as one. Open it and have all the 
applications it uses launch at once. You spend less time going back and forth between 
programs. Less time working around obstacles. More time focusing on the task at hand. 


Mi | 
icrosoft 
WHERE DO YOU WANT TO GO TODAY?” 
[| fi Ly Ax кү i S i V NAM MC "e Th t i n i + 13 La 
i RUP i i M 4, n ix AMAN x hau i t v | “л i 
NU б ОЙ RA Ne 
ER ОА ТУ DEPORTES TA tu 


„ы ELOY 


VOLI А зу qn to Мр: z/! wen. miermeott oam msol fice. Or. сан 800-426-9400. 
rue © porate Tog ds hae Mason. PowerPoint. Windows, and the Windows logo are registered trademarks and IntelliSense, the Windows Start logo and Where D: You. 
want To-Go Today? are trademarks of Microsoft Corporation. "Та add-on Is available at no charge (does not Include shipping and handling). 


Together, the programs break down the barriers between you and other people. 
You find new ways to communicate, to share information, to collaborate. 


Now you can use Microsoft Word as your e-mail editor with the Microsoft Exchange. Inbox. in Windows 95. 

Create your messages in Word, and use all of its functionality, its formatting options, to communicate more 

clearly, more convincingly, With Word's Internet Assistant; you can browse the World #F 

Wide Web and publish your own documents there. If you subscribe to The Microsoft ы’ 1 

| Network: you'éan access it directly from Office. FindFast lets you Search company d |: ju 
servers and individual desktops for information you need by typing à phrase or key 

word. Even finding the information you need to schedule a meeting is made simpler MI ) н I | | lil. 

with the Meeting Wizard in Schedule-. It can find a time when your list of people can 

meet, locate a conference room, and notify everyone of the time and place. 


"I 
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| New: Microsoft Office v Ui iced to work hand-in-hand E E 95 

| Operating system and ite Simplified user Interface. To make the:most of 32-bit 

| performance, long filenames, Shortcuts, multitasking, and the Windows Explorer. 
Together, they make gartipiiting fundamentally easier and faster. They make it 
possible for you to »ss fess time computing, more time working, песе x 


BYTE 


NOVEMBER 1995 VOL. б, NO. 11 


greet t 
Cover Story: 


UP 


b 
Heartthrobs 


BY ALAN JOCH. 


pee ө «+ е وچ‎ э «+ 


The next вейеганоп of processors aré гатова to 
get your heart, and your lu d pümping. e 


Chip Fashion . . E 
RY TOM R. HALFHILL AND JOHN MONTGOMERY ` 
i rou ain't seen nothing y vet. New — 
# chips, appearing in froducts next year, wills 
power ey pop] ing graphics. 


oa RET, л 


EN 
опора o * 9 s 5B 


lia 


3 
. 19 


Wis DICK POUN TAIN AND TOM R. HALFHILL 


Technical details on nine next-generation 
chips, including three Intel challengers 
from AMD, Cyrix, and NexGen. 


Why the 615 Matters .. . 


HY LINLEY GWENMAP 
. Here's our design for how IBM could build a 
B PowerPC chip that runs x86 software. 


HIGH-TECH SLEUTHING 


Kaboom, Inc........................8NA1 
BY CAREN D. POTTER 

Whether it's a factory explosion or James Dean's fatal 
car crash, the computer-toting detectives from Failure 
Analysis find out what went wrong. 


BY UDO FLOHR 


NETWORK MANAGEMENT 


Needle Hunting .............. 21 
BY PAUL KORZENIOWSKI 

You can't tell the baseball players 
without a scorecard. And you can't find | 
network users without a directory. 


X.500: The Once and Future Answer—52 


SIMULATION 


BY JOHN R. VACCA 


Leam by Doing—72 


PC PROCESSORS 
P6 Expands PC Spectrum 


Global Thought the first P6 systems would 
be big servers, did you? Many 

Groupware companies are actually preparing to 

BY JON UDELL.....203 ship desktop boxes first, some for 
less than $4000. 

BYTE implements the 


virtual press room, a 
Web archive where 
companies can publish 
press releases and 

users can find out about 
the latest products. 


RFC 1597 Revisited—203 


NETWORK MANAGEMENT 


End Migration Headaches 
Upgrading from NetWare 3.x to 
NetWare 4.x can be less painful with 
these NDS migration utilities. 


WINDOWS 95 AND NETWORKS 


Still a Work in Progress 
Windows 95 brings benefits to 
network managers, but some of the 
best stuff is yet to come. 


BYTE NOVEMBER 1995 


GLOBAL COMMUNICATIONS 


Hyper-G Organizes the Web...............59 


This could be the next big thing on the Web: a new 
hypermedia architecture that makes it easier to find 
what you're looking for. 


Why the Web Won't Work—60 


Faking It, Then Making It... ............. 00 


Simulation software helped design production flow in 
Siemens Solar's new clean room. 


DISPLAY TRENDS 


Flat Displays Squeeze 
Bulky CRTs....................-- 38 


Big screens, small space—coming 
soon to a desktop near you. 


COMMUNICATIONS 


Phone Lines Stymie 
V.34 Modems 
That spiffy new V.34 modem may 
fee] like a station wagon instead of a 
turbocharged racer. Here's why. 


OPERATING SYSTEMS 


Vendors Rally for 64-Bit Unix....47 
The list of backers is impressive, 
but we might not see the results of a 
new 64-bit Unix initiative for a 
couple years. 


OPERATING SYSTEMS 


Hot new developments in the software 
that runs the software 


Begins on page 77 


Smooth Üperators.............. 
05 Paradise 
Filling in Windows Blanks . 
Not That DOS 
Sincere OS Flattery .. 
00 Meets OS 
And One for All ............. 131 

Crashing the Party....................... 137 


NS 


SECURITY 


Bank Robbers Go Electronic..... 48 


Citibank admits it's been robbed. 
But the alleged crooks use PCs, 
not shotguns. 


PROGRAMMING 


CodeTalk: Watcom C/C++ 
Gets Visual..................4 


The new version of one of Rick 
Grehan's favorite 
compilers offers a 
much more visual 
development 
environment. 


POWERPC SYSTEMS 


NT Roars on the 604........................... 209 
BY DAVE ROWELL 
Our tests of new 
systems from Austin 
Direct, IBM, and 
Motorola show that 
the PowerPC 604 
chip makes for a 
mean Windows NT workstation. 


Alpha Stays Ahead—210 


BUSINESS TOOLS 


Enterprise Database Managers................213 
BY BARRY NANCE 

The latest versions of DB2/2, Oracle, and SQL Server 
are strong enough to support a business, but they differ 
in reliability and scalability. 


PERSONAL INFORMATION MANAGERS 


Organization Made Loud and Clear............ Л 
BY JOHN MONTGOMERY 

NetManage’s ECCO Pro 3.0 offers clever OLE 2.0 
integration and a compelling outline metaphor for the 
organizationally challenged. 


CPUS 


PixelFlow: Scalable Image Processing........ 249 
BY DICK POUNTAIN 

This new chip architecture takes an innovative 
approach to generating photo-realistic images. Here’s 
how this rapid renderer works. 


OPERATING SYSTEMS 


Open(ing) VMS to Win32.......... — mE В 
BY MARK FENIELLO 

Adding Win32 support to Digital's OS means good 
news for developers: They can build for both 
OpenVMS and NT machines. 


PROGRAMMING TOOLS 


Storming the Enterprise......................-. 219 
BY STEVE GILLMOR 

Microsoft bolsters Visual Basic 4.0 with distributed- 
object technology and enhanced OLE automation. But, 
as our reviewer explains, not all objects are alike. 


POWER PROTECTION 


Sudden Darkness ...................... — 27] 
BY REX BALDAZO, 
RICK GREHAN, AND 
DAVE ROWELL 
When the lights go 
out, which 
uninterruptible power В 
supply is going to keep | 
your network running? | 
We test 31 UPS models to find the best. 


WORKGROUP SOFTWARE 


Software Roundup: Virtual Whiteboards ..... 233 
BY DAVID SEACHRIST 
Desktop-conferencing—whiteboarding—software is 
often a more viable solution than videoconferencing. 
BYTE and NSTL pick the best from seven Windows 
programs. 


PROGRAMMING 


Windows NT Threads. .......................... 253 
BY SHASHI PRASAD 

A multithreaded application may actually run slower 
on an SMP machine than on its single-threaded 
equivalent. Here's how to avoid that. 


NETWORKS 


ATM with a Twist of LAN ...................... 255 
BY REX BALDAZO 

ATM must interoperate with legacy systems, 
especially LANs. LAN Emulation might do 

the trick. 


NEW PRODUCTS Pournelle: Digital Commentary: Things to 
What's New "76899 *99»90790205 KERELE 2 62 Madels................. 291 EBENE veclivavossdiccsce dle 
Intel’s newest OverDrive, which is BY JERRY POURNELLE BY TED NELSON 
faster and less expensive than the Jerry returns from SIGGRAPH, The inventor of hypertext makes 
company’s explores mountains — his forecasts on the future of 
first Pentium of CD-ROMs and, | computing and the human race. 
OverDrive, is yes, manages to find | | чш» 
a bargain one more problem 1 Editorial...................... 12 
upgrade; with Windows 95. BY RAPHAEL NEEDLEMAN 
askSam is 8 20 
eMe Pope ن او چ‎ ДЫН writé abot our 

thanks to 40 
е full-text decise hin a un anniversary edition, OS/2, RAD, 
i i ier: s the BYTE Web site : 
indexing) and fuzzier; plus, a new EDMUND X. DEJESUS, AND ‚ _ : 
Indigo 3-D workstation, reference JEFF MACCLAY and more. 
works for OS/2 and Unix users, a The confusion of a digital 
router manager for WANs, and culture, computer “minds,” and 
more new hardware and software. fon CD-ROMs on gettin í back 

to nature. 
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WORKGROUP PRINTERS 
Lab Report: 

12 Network Printers 

Set the Pace souogppa . 238 


We test networked laser 
printers with fast engines, built- 
in Ethernet, large paper 
capacities, long life, and 
security features. 


16- to 20-ppm Printers—241 
30- to 32-ppm Printers—243 


Network-Printer-Management 
Software—244 


Honorable Mentions/Dubious 
Achievement—244 


How We Tested-245 
Roll Call—246 


READER SERVICE 

Editorial Index by Company 310 
Alphabetical Index to Advertisers 306 
Index to Advertisers by 

Product Category 308 
Inquiry Reply Cards: 122A, 304A 
BUYER’S GUIDE zm 
Mail Order 

Hardware/Software Showcase 

Buyer's Mart 

PROGRAM LISTINGS 


FTP: ftp.byte.com 

From BIX: Join 
"listings/frombyte95" and select 
the appropriate subarea (i.e., 
"nov95." 


From the BYTE BBS at 1200-9600 
bps: Dial (603) 924-9820 and 
follow the instructions at the 
prompt. 


THE BYTE WEB SITE 
hup:/Awww.byte.com 
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BYTE! Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


P6 Closes in on RISC...... — | 
PC makers reveal their P6 plans. Some 

of the first systems based on Intel's new 
CPU will be workstation-class machines 
with desktop-PC prices. 


Microsoft Strengthens Windows 


Directory Services. ........... 30 
Open Directory Services Interface will 
enable NT to interoperate with the direc- 
tories of NetWare and other systems. 


Still a Work in Progress ........34 
Windows 95 has some good network- 
management capabilities, but there's 
morc to come. 


Code Talk: Watcom C/C++ 


10.5 Gets Visual.................47 
DOS and Windows developers who like 
Watcon''s tools will probably like this 
latest version even more. It now has visu- 
al application-building capabilities. 


Filling in Windows Blanks.....103 


Windows 95 has some missing panes. 
Utilities cover those holes. 


Sincere OS Flattery ............119 
You do most of your work under Win- 
dows, but sometimes you need to run that 
Mac graphics package. Do you necd two 
computers? Not if you have a good 
emulator. 


00 Meets OS ...................123 
An object-oriented operating system 
could mean data integration that makes 
today's dragging-and-dropping look 
downright barbaric. 


And One for All .................131 


If you're looking to build for platforms 
besides DOS and Windows, here's some 
good advice about techniques and tools. 


Why the 615 Matters..........198 


IBM won't say how this future PowerPC 
chip will run x86 software. So we come 
up with our own design. 


NT Roars on the 604 ..........209 
Our tests of three new PowerPC systems 
prove that the 604 CPU makes for a 
screaming NT machine. 


Enterprise Database 


Managers.......................213 


What's the best relational database man- 
ager for your business—DB2/2, Oracle, 
or SQL Server? 


Organization Made Loud 

and Clear .......................217 
Using OLE 2.0 to link with other Win- 
dows applications, NetManage's ECCO 
Pro 3.0 goes beyond the PIM concep: to 
become a complete desktop environment. 
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Storming the Enterprise.......219 
Visual Basic 4,0 comes with tools for 
developing three-tier client/server appli- 
cations. 


Software Roundup: Virtual 


Whiteboards.................... 233 
Desktop-conferencing programs let 
networked and remote users edit shared 
documents, often from within Windows 
applications. We sort out seven. 


Open(ing) VMS to Win32......251 
No, it doesn't nean Word will «oon be 
running under OpenVMS. It means Open- 
VMS developers can also target NT 
machines. 


Pournelle: Digital Models .....257 


Jerry tries to get through a column with- 
out having to chronicle another Win 95 
problem, but alas... 


05/2 


Code Talk: Watcom C/C++ 
10.5 Gets Visual.................47 


You can use Watcom's development kit 
to build OS/2 applications. The job 
should be easier now that it has Visual 
Basic-like programming tools. 


OS Paradise....... — t€ 


How OS7 stacks up aguinst the other 
32-bit systems. 


Sincere OS Flattery ............119 
How does IBM get OS/2 to show a 
Windows program running on the OS/2 
desktop? Tricks of emulution. 


00 Meets 05 ...................123 
You can think of OS/2 Wurp as object- 
oriented, but it could really be an OO 
operating system if it inherits qualities 
from Taligent's CommonPoint. 


Enterprise Database 
Мапағегз.......................213 


We stress-test IBM's 0В2/2 for О5/2. 
When it dies, it dies gracefully. 


CPU Scorecards................179 
Wonder what the PowerMacs of neat year 
will be like? For one thing, they'll have a 
64-bit CPU. See the technical description 
of the PowerPC620 chip for a glimpse 
into the Macs of '96, 


Sincere OS Flattery ............119 
Sometimes you might have to run 
Windows software. Do you need a Win- 
dows PC? No way. You've got emulation. 


And One for All .................131 
Tools and techniques for developing 
software for the Mac, Windows, NT, and 
Unix. 


Vendors Rally for 64-bit Unix. ..47 


A grand group of vendors has endorsed и 
common 64-bit Unix API. But that's thc 
easy part. 


Not That DOS ...................113 


Think of thesc distributed operating 
systems as Unix++. They're gradually 
emerging from the labs. Plan 9 and 
Spring arc here now. 


Sincere OS Flattery ............119 


SunSoft's Wabi—which lets Unix ma- 
chines run Windows programs—is a 
prime example of emulation technology. 


CPU Scorecards................179 
SPECint-burning chips from Hewlett- 
Packard, Digital, Sun, and others could be 
the brains of your next workstation. Here 
are the details on next-generation CPUs. 


End Migration Headaches ......30 
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Optical's 


THE BIGGEST BREAKTHROUGH IN STORAGE 


The only two advantages magnetic hard drives held over 
optical drives have now been eliminated. In both price and 
performance, the new Pinnacle Apex 4.6 GB is the first optical 
drive to totally cook magnetic hard drives. 

* Faster than average hard drive (throughput 6 MB/sec max) 
* Less expensive than hard drives of equal size | 
e Enormous 4.6 Gigabyte capacity per disk | 
* Unlimited capacity - just add another disk 

* Direct Overwrite media (one-pass write) 

* Greater reliability and durability than hard drives 

• Removable disks allow easy portability and security 


THE CROSSOVER IN STORAGE TECHNOLOGY 


We've always known that some day optical drives would 
replace magnetic hard drive technology in the computer indus- 
try. Simply put: optics are superior to magnetics. The numerous 
limitations of hard drives make this fact obvious. Hard drives 
crash, they're a pain to move around, they fill up too quickly, 
and you constantly have to back them up.... So why do we buy 
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Cookin’ 


these things? Because up until now, 
we've never had an alternative that 
offered the speed, price and capacity | 


of the Pinnacle Apex 4.6 GB optical “aa, F 
drive. The Apex signals the dawn of — — = y 
internal PC version * 5.25" kalj-ħeighl 


a new era in computer storage. 


DESIGNED FOR ALL YOUR STORAGE NEEDS 


The Apex's combination of high capacity, impressive speed 
and removable/portable media make it the ideal storage 
device for a broad range of applications: 


° General Data Storage * Graphics/Desktop Publishing 
* Digital Video * Digital Audio * Data Archiving 


No matter what your application, the Apex's recipe of price- 
performance, removability, and reliability make it the obvious 
choice over magnetic hard drives. With its removable disks, it's 
the last storage system you'll ever need to buy - the 
revolutionary Pinnacle Apex 4.6 GB optical hard drive. 
Now that we've whetted your appetite, satisfy your 
hunger for storage with the hottest drive ever. 


To order or for o dealer neor you call: 


1-800-553-7070 


"Barbecue Bill" Blum 
President & CEO 
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“I could make better decisions if information were 
presented in a more stimulating way.” 
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Having the right information is 
one thing. Being able to make the 
most sense of it is quite another. 

Enter the new Personal 
Computer Power Series" Super 
Clients, performing with the fast 
and powerful PowerPC" 604 RISC 
processor and Sensory Suite" 
software. These new systems are 
designed to optimize multimedia 
applications that give information 
more impact and more drama. 


Power Series systems also offer 


Introducing the first 
RISC-based PCs with the power 
to bring data to life — so you can 

make better decisions faster. 


a.k.a. The IBM Personal Computer v n 


uper pent 


* PowerPC 604 processor (100, 120 or 133M Hz) 
* Choice of 32-bit operating systems 
• МВ — 192MB RAM + Up to SCB storage 


To find out more about the new 
Personal Computer Power Series, 


+ Multimedia — Soft MPEG and SoftMIDI i visit our web site at http://www. 
= Quad-speed CD-ROM + 3-year warranty’ — i  auStin.ibm.com/powrinfo.html or 
+ New sharper, brighter colar monitor : give us a call at 1 800 IBM-4FAX’ 
j————————————————— and enter #8143643. 
you a choice of advanced 32-bit : We'll show you опе more reason 
operating systems, such as OS/2^ i why there is a difference? 


Warp Connect; AIX? Windows NT” 
and Solaris? So they can do 
more than help you just 
exist in a client/server world. 
They can help you thrive. 


‘When gyalable ĉin Canada, сай 1 EE в акра by сайла 1 000 772-2227 IBM О5/2 and AIX trademarks and Power ‚Р Sensory 


Suite and “There is а difference’ ara trademarks of 


of thei? respective companias © ШМ Corpomton. 
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The Ultimate Operating System? 


it takes more 
than a zillion- 
dollar marketing 
budget to build 
the perfect 
operating system 


I spent August 24 at the beautiful Microsoft campus in 
Redmond, Washington. The weather was ideal for the 
launch of Windows 95; the clouds did a perfect imitation 
of the background graphic on the Windows 95 carton. 
Five hundred journalists and I gave up our smug attitude 
for a few hours to sit in the de facto cheering section at an 
event that reminded many of us more of a fashion show 
than a computer product launch. 

At one point, I had to restrain myself from leaping up 
in the middle of the hype and screaming, “Listen to me! 
It's just an OS upgrade! GET A LIFE!” Later, however, 
I found myself strangely caught up in the act, laughing at 
Jay Leno's faux-Luddite act and actually applauding 
when the big tent wall was dropped to reveal the bleach- 
ers full of color-coordinated Windows programmers. 

It didn't take me long to come to my senses again, 
fortunately. All the fancy positioning and expensive mar- 
keting can't mask the more important question of the 
Windows 95 release: How will it really impact the way 
people work? Because it's the product, not the posture, 
that will ultimately make the difference. 

Will Win 95 take the world by storm, bringing a new 
class of users to technology? Or will the remnants of 
DOS that remain in the product push people to more 
carefully consider the Mac, which has had, as Apple is 
happy to remind us, a Trashcan icon for 10 years al- 
ready? Or worse, will the Win 95 hoopla and the emas- 
culated Rolling Stones “Start Me Up" commercial (the 
words “You make a grown man cry” having been re- 
moved from the lyrics) backfire on Microsoft the way 
the nuns-with-beepers ads submarined OS/2? 

I have to admit that I Tike Win 95. I’ve been using it for 
several months, and it’s pretty good for a major upgrade. 
But there’s a lot of stuff I miss in this OS. I wish I could 
take the elements I like from all the OSes available and 
build my own. Component technology doesn’t quite of- 
fer me that flexibility yet. But if it did, here's what I'd do: 


The kernel. Oh please, let me dump this ancient half- 
DOS system and build something more tight, more cross- 
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platform, more robust. Like Windows NT. 

User interface. People think I’m a Windows bigot, 
but that’s just because I like to use a lot of different ap- 
plications, and Windows has more than anybody else. 
Actually, Га trade it in for parts of the Mac OS in a heart- 
beat. The Mac’s user interface is better integrated into the 
OS itself, more consistent, and easier to teach. 

Size. Why do I need 40 MB of hard disk space and 
16 MB of RAM for a single-processor, single-user OS? 
I’ve seen faster, smaller, and equally graphical OSes that, 
theoretically, could do everything I need. GeoWorks and 
QNX come to mind. 

Networkability. My OS should be able to easily hop 
onto and off the Internet, a Novell LAN, and wireless 
services. I like Win 95's capabilities in this arena, but 
the Mac and OS/2 also do well here. 

Multi-everything. I want flexibility. That means an OS 
architecture that scales from the address book on my per- 
sonal digital assistant (PDA) up to a big database server. 
I want my OS to support multiple processors (which NT 
and big-iron systems like VMS do). I want it to be mul- 
tithreaded and multitasking (NT, OS/2, Win 95), so back- 
ground processes don't bottleneck my whole system. I 
want it multiuser (Unix), so I can distribute some of my 
applications without requiring a full-power computer at 
each seat. Finally, it has to be multiplatform, so I’m not 
locked into Intel, Motorola, or any other chip architecture. 

Object-oriented. Object-oriented OSes (OOOSes; 
great acronym, isn't it?) make for better data sharing 
among applications and, thanks to reusable components, 
easier applications development. This last bit is important 
because it makes programming less expensive, and when 
you spend less money on that, you can spend more on 
testing and reliability. The best OOOS we've seen here is 
NextStep, although the Newton's OS also scores well. 


The ideal OS, of course, doesn't exist. But to see how 
close we are to OS nirvana, check out our Special Report, 
which begins on page 73. 

And in the meantime, be thankful that there is no per- 
fect OS. It means your job as a technologist is safe, as is 
mine. For now, at least. B 
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RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
(rafe@weil.com) 


PLUS: 


• 810MB HDD 
e 256K CACHE 
* 14.4 FAX/MODEM 
e WINDOWS? 95 
e ТМВ VIDEO MEMORY 


e TWO TYPE П OR ONE 
TYPE Ill PCMCIA SLOTS 


* EMBEDDED TRACK- 
POINT POINTING 
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DEVICE (OPTIONAL 
TRACKBALL OR 
TOUCHPAD) 
e PARALLEL, SERIAL 
AND PS/2 PORTS eS a 
mmm), ncn Cm gum 
he 17-award-winning WinBook XP goes 


Pentium’! Introducing the WinBook XP5 
—with the features you want in the highest 
quality, best value notebook. At *2999, you get 
an amazing list of standard features including: 
75MHz Intel® Pentium processor, lithium 
batteries, 10.4" TFT active matrix screen, 
16MB RAM, an 810 MB hard drive, and more. 


Great values on options begin with a quad- 
speed CD-ROM docking station, external 
CD-ROM drive, stereo sound, integrated touch- 
pad or trackball, and 3-year extended limited 
warranty package. Call today about our $2999 
offer or for information on our other models. 
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CD-ROM VALUES 


DOCKING STATION 
with 4x CD-ROM 


a ELUDES Cala SPEI DAE LEM 
Ся“ IE TEC) EXPANSIO Jh STS 
AND DRIVE BAYS ICONE EXPAPISKOP SIOT A [Ж УЕ 
BAY REMAINING YT CERO PJSTATI ЕСН 


e BUILTIN PARALEL, SERIAL, PS/2 MOUSE, KEYBOARD 


AND УСА PORTS 


EXTERNAL “sae with SCSI adapter 


« INCIUDES HEADPHONES, SCSI 
ADAPTER, AC ADAPTER, PCMCIA 
CARD AND CARRYING CASE 


Circle 110 on inquiry Card. 


WinBook 


COMPUTER CORPORATION 


a subsidiary of Micro Electronics, Inc. 


CALL US TODAY, TOLL-FREE 


1-800-293-1639 


Monday-Friday, 8am-9pm EST * Saturday, 9am-4pm 


Use your VISA, Discover Card, MasterCard, personal check or P.O. 
with credit approval. US. sales only. 30-day unconditional money-back 
guarantee from date of purchase. 


СА WaBook Computer Согра. All nghi reserved. Lt cheb re n 

Ire. Валцшт i4 аклы cf the nisi Corporation. Wirdong 55 is a registered Irademart of Mucrnsett Comoraton 

АЗ hey taderárks and КМ ЗЕТ 8 УТОКИ of mes рем ag eei aeger Ad prs and Ууд 
ataten lo change edod noice o obligation. Prices de acl сие орото 


What If You’d Had A Tip 
To Bet It All On Secretariat? 


The Kentucky Derby. The Preakness. The Belmont Stakes. The first horse 
in 25 years to sweep the Triple Crown. If you'd only Known. Well, Know 
this: Advanced Micro Devices is the world’s second-largest producer of 
microprocessors. For 26 years, we've delivered premium performance 
without a premium price. And now AMD is launching the next generation 


K86 Superscalar" ' u family of Microsoft Windows” compatible micro- 


processors. This technology will dramatically change the nature of competition 
in the PC industry. innovation like that could bring you quite a payoff. 


If it's a good idea. If It makes a difference. Run with It. 


AMD A 


Run with it. 


1-800-222-9323 Internet: http: /Avww.amd.com 
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Samtron’s 17" monitors offer pictures so crisp, so clear, they 
truly provide a window to your mind’s eye. Winner of Byte 
Magazines Best Monitor Overall for Image Quality award, praised 
by Windows Magazine (“You'll Like What You See”) and highly 
recommended by PC Digest & Ratings Report, Samtron's 17" 
monitors offer flicker-free resolution, sharp edge-to-edge focus 
and energy-saving features perfect for the home or office. 

And they just got better. Our next generation of 17" monitors, 
the SC-728FXL and SC-726GXL, feature digital on-screen 
controls, ergonomics and 15.7" viewable, flat-square screen 


SAMTRON, 18600 Broadwick Street, Rancho Dominquez, CA 90220 
PHONE: (310) 537-7000, FAX: (310) 537-1055, TECHNICAL SUPPORT: (800) SAMTRON 
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displays with fine dot pitch. Plus, they’re both Plug & Play 
compatible making them ideal for use with Windows 95. In 
addition, both models offer Dynamic Focus for maximum clarity, 
INVAR Shadow Masking for increased brightness with less 
distortion and a ClearScreen Coating™ which reduces screen glare, 
eyestrain and fatigue. All this, and a limited 3-year warranty, at 
pleasantly competitive prices. 

For more information on these models and our full line of 14" 15" 
and 20" high-quality monitors, contact Samtron today. We'll open 
up a window of possibilities, and give your mind’s eye a better view. 


Om SAXON. 
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Gateway 2000 Solo 
MOTTE 


¢ 
beaten path. You need a computer that’s up for the ride, but won't weigh you 
` GATEVAY2000 down. It's time to go solo. 

ВОД o The Gateway 2000 Solo" PC is your, ultimate Microsoft® Windows® E 
portable. Priced from $3,499, this Pentium? processor-based пїйбшөїй portable melds our famous values with 
cutting-edge technology. The Gateway 2000 Sólo PC i iS-outfitted to Be your primary ‘Computer, and starting at only 
5,6-pounds,* ready to roll through even the most rugged computer terrain, 
| Е full-featured and will- беуош companion on every junket, from the rugged outback to the urban jungle, | 
Сш your model with a 75MHz or 90MHz Pentium processor. All Gateway Solo models have. атеш mûyî To 
hard drive, minimum 8MB RAM, modular bay for 3.5-inch floppy or CD-ROM drive, full- “sized, Aeyboart wih 
Windows 95 keys, and either MS Office 95, Professional Edition or MS Works 95. 

And because the most scenic panoramas don't include outlets, you'll А a high-capacity Tithium battery for 
hours of computing power, It'll just be you and your Gateway Sólo. artable PC Ctraversing the globe. Everything 
you need, right at your fingertips. And when you're called back to home base, its optional docking bar allows easy 
connection to a host of extemal gear including a monitor, keyboard and printer. E 

What’s keeping you tied to the office? Multimedia is no longer relegated to desktop computers. With this 
portable’s large active matrix color display, modular CD-ROM drive, integrated stereo speakers and microphone’ 

aoe multimedia wherever your travels take you. 

ё АП portables from Gateway 2000? re built rock-solid with quality in mind. We know that occasionally a pothdle 
mm on life's highway, so every Gateway portable comes with 24-hour, seven-day-a-week technical support. 

боле next time you hear the call of the wild, go pé Са Eun 2000 today for more information! 


ж. кь: Б ОИ pera rend пугает E | 
NO PAYMENTS 8 0 Г 846-20 1-0 pentium 
610 Gateway Drive * P.O. Box 2000 = Nr Sioux City, SD 57049-2000 «Phone 605-232-2000 • TDD 800-846-1778 • 
Fax 605-232. dps FaxBack 800-846-4526 Component Add-On Sales Es а Sales Hours: 7am-10pm Weekdays, 


This се has Federal Communications This device is not, and may not be, 
нм rai e or cold - orf Sed unt the approval af ће FCC has bean obtained 


| у *G^ 2 friend ia the business” and 
M Toc, Gateway 2000, —— теш эк мека slogan ae trademerks, 


Pres HD Gel etm Gacy E are registered Corporation. 
Alf other brands and trademarks oft 
prodoct names girone c €— HU M aes еа tte 
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LETTERS 


Happy Anniversary 


Being a BYTE reader since way back 20 
years ago, | had a sort of special feeling 
going over your anniversary edition (Sep- 
tember)—not the least of which was notic- 
ing I'm 20 years older and still banging 
away on a computer keyboard. Twenty 
years is a heck of a long time. Far more 
than any other magazine, you have pio- 
neered this industry. BYTE has a place of 
its own somewhere along with the Apple II 
and Turbo Pascal. 
Gus J. Grubba 
gusG sgi.grubba.com 


Reading your anniversary articles was a 
trip down memory lane. I have used or 
owned many of the computers you men- 
tioned. I have special praise for the Radio 
Shack Model 100, since it is now the heart 
and brain of my lawn-watering system. 
However, it does not use the Z80 CPU as 
mentioned in your article "Top 20 Small 
Systems." Many other Tandy machines 
were driven by the Z80, but the soul of 
the Model 100 was the 80C85. 
Richard Poitras 
Missoula, Montana 
poitras@montana.com 


The Model 100 did indeed use an 80C85, 
clocked at a blazing 2.4 MHz. We regret 
the error.—Eds. 


The “20 Spectacular Failures” piece lacked 
one product worthy of inclusion—Mi- 
crosoft Bob. What an oversized piece of 
dreck. I also expected to see somewhere in 
the section at least one entry regarding the 
Heathkit computers. A lot of us cut our 
eyeteeth on H-8s. You guys really seem 
to have a blind spot regarding the Heath 
company, as І pointed out the last time 
you did this type of historic review. Put a 
big pop-up reminder in your database so 
you don't leave them out again! 
Welbrey A. Hill 
hillw @ freenet fsu.edu 


I am dismayed at the complete avoidance 
in your anniversary issue of any mention of 
OS/2, either in the “Most Important Soft- 
ware Products” article or in “The 10 Most 
Important Programs of Today” sidebar. 
OS/2 2.1 was a revolutionary milestone 
in personal computing. The first real al- 
ternative to the MS-DOS/Windows 3.x 
combination, IBM’s OS offered unparal- 
leled backward compatibility. The DOS 
sessions were fast, protected, and individ- 
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ually customizable without having to re- 
boot. OS/2 ran Windows software as well 
as native Windows seamlessly on the OS/2 
desktop—an accomplishment Microsoft 
felt was impossible. Flat memory model, 
true preemptive multitasking (even with 
legacy software), unheard-of backward 
compatibility, object-oriented desktop, and 
a vision for the future make OS/2 a revo- 
lutionary product. 

As Windows 95 falters from over-mar- 
keting and the usual bugs, OS/2 Warp be- 
comes even more attractive as an alterna- 
tive to Microsoft’s offerings. 

Tom Robeson 
drtom @ infi.net 


Thanks for your stimulating list of error 
messages in the twentieth-anniversary is- 
sue. From 1983 to 1990, I worked as a 
freelance writer 
and used Acorn 
Computers (6502- 
based). The last of 
these machines 
died with a single 
intelligible phrase 
amongst all the 
garbage on the 
screen: “Klaatu 
Barada Nikto,” 
which you may re- 
member from the science-fiction classic 
The Day the Earth Stood Still. 
Grant Nightingale 
Oxford, England. 
100256.1361 @ compuserve.com 


Congratulations on the September issue. 
I can’t, however, understand why you 
place three versions of the Apple Macin- 
tosh among the top 20 small systems and 
leave out the Commodore 64. The C-64 
was a quantum leap when it appeared and 
was probably the best-selling computer of 
all time. 

On another note, I have every BYTE 
since the January 1982 edition. Any chance 
these will ever come out on CD-ROM? 

Eduardo Chaves 
Campinas, Sao Paolo, Brazil 
chaves Q turing.unicamp.br 


We will add your votes for Commo- 
dore's 64 and Amiga in the growing bin 
of "How could you leave out such-and- 
such?" letters. Regarding back issues, 
we do have a BYTE CD-ROM that goes 
back five years. You can order one by 
calling (800) 924-6621 or faxing (609) 


426-5592. You can also scan our 
archives on our Web page (http://www 
.byte.com) or our FTP site 
(fip.byte.com).—Eds. 


RADical Approach 


I just finished reading "The End of Pro- 
gramming" (August). The main problem 
I’ve experienced in using rapid applica- 
tion development (RAD) is getting all the 
necessary design specifications from the 
full spectrum of clients who will use the 
new system. We solicited client input from 
the very start of our project, but as more 
and more clients use the actual production 
system, we're finding many needed re- 
finements. And we've been getting feed- 
back from some clients who say they have 
trouble adjusting to these constant refine- 
ments. In order for RAD to work, you need 
a client base that is willing to provide de- 
velopers with feedback on the system and 
be flexible enough to use a continually re- 
fined system. Without this client partici- 
pation, RAD isn't very effective. 
Anthony W. Hanson 


ahanson G halcyon.com 


BYTE Network Project 


In his “Web Search” article (September), 
Jon Udell talks about freeWAIS (the NT 
port of it) and says that “since multiple 
search terms combine with OR . . . you 
depend on the selective power of a single 
term." This is only partly right: WAIS pro- 
duces a ranking of result documents where 
the first entries fit the query better and the 
later entries don't fit it as well. Thus, you 
will find documents containing all search 
terms near the beginning of the ranking 
list, and documents containing few search 
terms near the end. In fact, if you access a 
WAIS server using a WAIS client, you 
will find that, in addition to the document 
title, you get a score indicating the match 
between the document and the query. 

I would also like to direct your atten- 
tion to freeWAIS-sf (sf = structured fields). 
It improves somewhat upon the standard 
indexing and retrieval functions of free- 
WAIS. A very important improvement of 
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FIRST YOU 
RAN OUT or 
CAPACITY. 
THEN YOU RAN OUT 
or PATIENCE. 
NOW, YOU'VE RUN 


our or TIME. 


Each day, an irreplaceable data stream flows through your company. And each night it's backed up. 
Until your storage system runs out of room. And you begin a life of quiet desperation. * Never again, 
you say. And if you choose Exabyte's new EXB-8700, you'll be right. Because it's more than just an 
8mm tape drive; it’s now an affordable alternative to DDS-2 for the smaller PC LAN environment. 
The EXB-8700 holds 14 gigabytes of data with a transfer rate of 60 megabytes per minute.” 
Introducing tbe Compatibility with over one million existing 8mm devices and ease of upward migration instill 
WUT. the complete confidence that competitive technologies can't equal. e Beyond its superior technology, the 
EXB-8700 comes with an unprecedented bundle of hardware, software and accessories. In fact, it's 
and affordable bigh-capacil! — 5€ ey system with everything you need, including a host adapter, SCSI utilities, and our CD-ROM 
alternative to DIDS-2. with popular software from Arcada, Cheyenne and Palindrome. Your choice. And all at no additional 
cost, an industry first. • So call us at 1-800-EXABYTE. We'll show you how 8mm technology 2 


® 
can increase your storage capacity, as well as your peace of mind. EXABYTE "d 
*2:1 compression © 1995 Exabyte Corporation, Exabyte iz a registered trademark of Exatyto Corporation. Exabyte Corporation, 1685 38IN Street, Boulder, Colorado 80301 USA. Phone 1-800-EXABYTE. 
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WHEN IT COMES TO CD-ROM. . 
WE WROTE THE BOOK — — 


BYTE Guide to CD-ROM, Second Edition 
by Michael Nadeau 

Includes One CD-ROM Disc 

$39.95 USA 

ISBN: 0-07-882104-5 


Now Fully Revised & Expanded! 


This Exclusive 

Book/CD-ROM Package Includes 

* CD-ROM Buyer's Guide with Over 
400 Reviews of CD-ROM Titles 

* Demos & Samples of CD-ROM Applications 


| SECOND EDITION 


and Kno 
Adventures Discoverers | 


Part buyer's guide, part standards guide, 


and part trouble-shooter, the BYTE Guide to oeh ^ | B Everything You 
CD-ROM, Second Edition discusses all | чад Always Wanted 


aspects of this burgeoning technology so <= Î ToKnow About | 
you can take full advantage. ' CD-ROM and More! 
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BU TRE SKILLS VOU WEED TO STAY AHEAD IN THE о S 
Visual Basic Nuts & Bolts: For Visual FoxPro Programming Basics The Programmer's Job Handbook: The 
Experienced Programmers by Tom Steams and Leonard Steams Skills You Need to Stay Ahead in the 90s 
by Gary Cornell and Troy Strain $24.95 USA by Eugene Wang 
$24.95 USA ISBN: 0-07-882092-8 $24.95 USA 
ISBN: 0-07-882141-X ISBN: 0-07-882137-1 


OSBORN E f, Available now at your local book and computer stores or call 1-800-822-8158. 
Use your American Express, VISA, Discover, or MasterCard. 
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xt NATIONWIDE STORES 


MEM 


empe 
Computer Library 
РН:602-820-0458 


CALIFORNIA 
Capitola 

Capitola Book Cafe 
PH: 408-462-4415 
FAX: 408-462-2536 


Cupertino 
A Gean Well Lighted Place 
PH: 408-255-7600 


Stacey's Professional 
Bookstore 

PH: 408-253-7521 
FAX: 408-253-5861 


irvine 

irvine Sci-Tech Books 
PH: 714-733-1002 
FAX: 714-733-0122 


Los Angeles 

OPAMP Technical Books 
PH: 800-464-4322 

FAX: 213-464-0977 


Mento Park 
Kepler's Books & 
Magazines 
PH:415-324-4321 


Mountoin View 
Tower Books 
PH: 415-941-7300 


Palo Alto 

Stacey's Professional 
Bookstore 

PH: 415-326-0681 
FAX: 415-326-0693 


Sacramento 
Tower Books 
2538 Watt Avenue 
PH: 916-481-6600 


San Diego 

San Diego Technical 
Book, Inc. 

PH: 800-346-0071 
FAX: 619-279-5088 


San Jose 

Computer Literacy 
Bookshops 

PH: 408-435-1118 
EMAIL: info@dbooks.com 


San Luis Obispo 

El Corral Bookstore 
CAL Poly SLO 

РН: 805-756-1101 
FAX: 805-756-5351 


Santa Barbara 
Earthling Bookshop 
PH: 305-965-0926 


Stonford 

Stanford Bookstore 
Stanford University 
PH:800-533-2670 


COLORADO 
Воин 


er 
Biblio Tek 
PH:303-443-7037 


Colorado Springs 
McKinzey-White 
Booksellers 
РН:719-590-1700 
FAX: 719-531-7631 


Denver 
Auraria Book Center 
PH: 303-556-3230 


Tattered Cover Bookstore 
PH: 303-322-7727 


Englewood 

Softpro Books 

PH: 303-740-7751 
FAX: 303-740-8152 


DELAWARE 

Newark 

University Bookstore 
University of Delaware 
PH: 302-831-2637 


GEORGIA 

Atlanta 

Engineers Bookstore 
PH: 404-221-1669 
FAX: 404-221-1119 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 808-536-9512 
FAX: 808-538-7580 


IDAHO 

Moscow 

University of Idaho 
Bookstore 
University of Idaho 
PH: 208-885-6469 


lowa State University 
Book Store 

PH: 515-294-5684 
FAK: 515-294-5669 


MARYLAND 

College Park 

University Book Center 
University of Maryland 
PH: 301-314-7855 
FAK: 301-403-8326 


MASSACHUSETTS 
Boston 


Waterstone's Booksellers 
PH: 617-859-7300 
FAK: 617-437-0997 


Cambridge 
Harvard/Co-Operative 
Socie 


ty 
PH:617-499-2000 
FAX: 617-868-7038 


Wordsworth Books 
PH: 617-498-0080 
FAX: 617-354-4674 


Worcester 
Tatnuck Bookseller? 
Databooks 


PH: 800-642-6657 
FAX: 508-756-9425 


MINNESOTA 
Minneapolis 
Baxter's Books 

PH: 612-339-4922 
Ph: 800-626-1049 
FAX: 612-339-6134 
EMAIL: 
tombaxter@aol,com 


NEBRASKA 

Lincoln 

Nebraska Bookstore 
PH:402-476-0111 
FAX: 402-476-0111 


NEW JERSEY 
Newark 

Newark Book Center 
PH: 201-642-7956 
FAX: 201-642-3345 


Princeton 

Princeton University Store 
PH; 609-921-8500 

FAX: 609-924-9651 


NEW YORK 

Blasdell 

Village Green Bookstore 
PH:716-827-5895 

FAX: 716-827-5898 


Fairport - 

Village Green Bookstore 
PH: 716-425-7950 

FAX: 716-425-4968 


New York 
Barnes & Noble #200 
PH: 212-807-0099 


Classic Bookstore 
РН: 212-466-0668 
FAX: 212-486-0363 


Computer Book Works 
PH: 212-385-1616 
FAX; 212-385-8193 


McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-4105 


Tower Books 
PH:212-228-5100 
FAX: 212-228-5338 


Rochester 

Total information, Inc. 
PH:716-254-0628 
FAX:716-254-0153 


World Wide News 
PH:716-546-7146 


NORTH CAROLINA 
Chapel Hill 

Bull's Head Bookshop 
PH:919-962-5060 
FAX: 919-962-7392 


OHIO 

Gncinnati 

University of Cincinnati 
Bookstore 
PH:513-556-1800 
FAX: 513-556-5555 


Dayton 

Books & Co. 

PH: 513-298-6540 
FAX: 513-298-7895 


Witkie’s South 
PH: 513-434-8821 


Kent 

Kent State University 
Bookstore 

PH: 216-672-2762 
FAX: 216-672-3758 


Limo 

Readmore's Hallmark 
2100 Harding Hwy 
PH: 419-229-2601 


OREGON 
Beaverton 

Book Vault 

PH: 503-646-8119 
FAX: 503-646-4459 


Corvallis 

Oregon State University 
Bookstore 

РН: 503-737-4323 

FAX; 503-737-3395 


Portland 

Portiand State Bookstore 
PH: 503-226-2631 

FAX: 503-725-3800 


Tower Books 
PH: 503-253-3116 
FAX: 503-253-4189 


PENNSYLVANIA 
Edwardsville 

Village Green Bookstore 
PH: 717-283-9340 

FAX: 717-283-9367 


King of Prussia 
Gene's Books, Inc. 
PH:610-265-6210 
FAX: 610-265-6260 
EMAIL: 

genes ]@netaxs.com 


Phitadelphia 
Tower Books 
PH: 215-925-9909 
FAX: 215-923-5969 


Pittsburgh 
Camegie Mellon 
University Shoppe 
PH: 412-268-2966 
FAX: 412-268-5592 


West Chester 
Chester County Book 
Company 

PH: 610-696-1661 
FAX: 610-429-9006 


TENNESSEE 

Knoxville 

University Book & 
Supply Store 
University of Tennessee 
PH:615-974-1049 


TEXAS 

Arlington 

University Bookstore 
University of Texas 
Arlington 
PH:817-273-2785 


Dallas 
Major's Scientific Books 
PH: 214-631-4478 


Denton 


University Bookstore 
University of North Texas 


PH: 817-565-2592 


Houston 


Majors Scientific Books 


PH: 713-522-1361 
FAX: 713-524-5860 


үш 

Volume il Bookstore, 
Virginia Tech 

PH: 703-231-5991 
FAX: 703-231-7786 


WASHINGTON 
Bellevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 


Bellingham 


Students Cooperative 


PH: 206-650-3958 


Seattle 

Elliot Bay Book Co. 

PH: 206-624-6600 

FAX: 206-343-9558 


University Bookstore 
PH: 206-634-3400 
FAX: 206-634-0810 


WASHINGTON DC 
Washington OC 
Reiter's Scientific & 
Professional Books 
PH: 800-537-4314 
FAX: 202-296-9103 


WISCONSIN 
Milwaukee 

Harry W. Schwartz 
Bookshop 

PH: 414-274-6400 
PH:800-236-7323 
FAX: 414-274-6408 
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freeWAIS-sf is the ability to process struc- 
tured fields. A document is separated into 
fields specified at run time (based on reg- 
ular expressions), so there is no hard-wired 
restriction on what fields there are and 
how to recognize them. Here's where to 
find freeW AIS-sf: http://ls6-www.infor- 
matik.uni-dortmund.de/freeW AIS-sf/ 
freeWAIS-sf.html 


Kai Grossjohann 
grossjoh@ dusty.informatik.uni-dortmund.de 


The arbitrary fielded capability of free- 
WAIS-sf sounds particularly handy. I 
like the fact that the Simple Web Index- 
ing Svstem for Humans (SWISH) can 
look within HTML tags, but it only 
knows about certain of these kinds of 
“fields.” I, in fact, have an application 
that wants more specific fielded capabil- 
ity, So I will give freeWAIS-sf a try. Your 
clarification of the behavior of freeWAIS 
is also very helpful. 

—Jon Udell, executive editor 


The BYTE Web Site 


Great job on the new navigational layout 
for your Web site. The new style really 
helps, especially when a 14.4 connection is 
the best you can hope for. And thanks for 
the optional graphics. I hate having to wait 
on fancy graphics that don't help clarify the 
page's message. I' ve found nothing worse 
on the Web than waiting for graphics that 
mean nothing after they' ve finally loaded. 
John Alexander 

Tuscaloosa, AL 

76762.3310 compuserve.com 


Letters to the Editor (in Chief) 


Once again you have written so biased and 
inaccurate an editorial that I am compelled 
to write (“Why I Love/Hate Microsoft," 
August). You assert that Microsoft de- 
serves credit for Word, Excel, and Power- 
Point. Yet none of these products is the 
premier product in its respective field. You 
praise Microsoft for its vision of a GUI. 
That may be praiseworthy, but people 
spend most of their time working within an 
application, not the GUI. And Microsoft's 
“vision” costs untold millions in graphics 
accelerators just to get decent performance. 
Joseph D. Moreno 

San Diego, CA 


E. Microsoft's busi- 
"| ness productivity 
| applications, espe- 
cially as bundled 
in the Office suite, 
{ control a huge 
portion of the 
market. Like it or 
not, it is these ap- 
| plications, in con- 
junction with the 
Windows OS, that have made Microsoft 
a dominant force. It is not a question of 
technology. It is an issue of consistency, 
vision, and aggressive (perhaps too ag- 
gressive) exploitation of each fraction of 
a point of market share. 
—Rafe Needleman, editor in chief 


I was prompted to respond to Rafe Needle- 
man's statement that "Computers don't 
cost jobs" (“Old Enough to Know Better," 


COMING UP IN DECEMBER 


= ENTERTAINMENT TECHNOLOGY 
BYTE's editors make the ultimate sacrifice, spending countless hours with the latest 
generation of games. We tell you how the developers got these innovative games to do 


the things they do. 


* YOU ARE A BETA TESTER 


An insider’s guide to the design constraints, programming shortcuts, and commercial 
pressures that lead to software that’s buggy, difficult to use, and prone to crashing. 
What sophisticated computer users can do to avoid and overcome these problems. 


* OFFICE 95 


You've bought the OS—so now what do you do with it? We take a look at Microsoft 


Office 95. 
* HTML TO THE METAL 


We test Hypertext Markup Language authoring and editing tools, including Soft- 
Quad's HoTMetaL and Interleaf' s Cyberleaf. 


* DOWN TO THE WIRE 


Unplugging your computer while staying connected is becoming easier. We look at 
the latest wireless technologies to see where they're going and what's ready now. 
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September). As you point out, computers 
have indeed cost jobs in certain industries 
and created jobs in others. But counting 
jobs just doesn't tell the story. You need to 
look at income distribution. Computers 
have resulted in a widening of the income 
gap between the well-educated and the 
poorly educated. Computers have greatly 
benefited a well-educated minority and 
have tended to harm the economic well 
being of the rest of society. Given the cur- 
rent political climate, it's likely this trend 
will continue. 
Alan Kushnir 
72500,2232 9 compuserve.com 


l try to avoid political commentary in 

BYTE, although as computer technology 

pervades society, it gets more difficult. 
—Rafe Needleman, editor in chief 


Image Problems 


David Seachrist’s NSTL Software 
Roundup review “Document Image Man- 
agers" (May) contained inaccurate con- 
clusions and omissions about our product, 
PaperClip for Windows. The review over- 
looked PaperClip's unique Visual Context 
Processor (VCP) technology, which lets 
the program integrate with existing appli- 
cations without special programming. 
Somehow, Seachrist missed this feature, 
incorrectly relating it to OCR output and 
file conversion. In fact, thanks to VCP, 
PaperClip's folders can be pointed to from 
numerous other contexts and applications 
without DDE or OLE. 

The other products are islands of tech- 
nology that will exist outside users' daily 
application environments without a large 
investment in systems integration. Paper- 
Clip's unique approach obviates that need. 

Sol Rosenberg 

President and Chief Technology Officer 
PaperClip Imaging Software Inc. 
Hackensack, NJ 


I agree that the scope of the roundup 
was broad. This is endemic to any new 
software category. It is true that I mis- 
stated the reason for PaperClip's inabil- 
ity to maintain text formatting. It was the 
OCR engine, and not PaperClip’s link- 
ing technology, that was the cause. But I 
continue to question the wisdom of em- 
ploying VCP technology at the complete 
exclusion of OLE, a technology that is 
now well established. W 


—David Seachrisi, 
NSTL 


Youre about to plunge into client/server. 
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You ve got a few butterflies, and plenty of questions. 
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Fortunately, thousands have done it before. 
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And we can show you their blueprints. 


The challenges of moving to оз м 
client/server are well documented. 
But so are the secrets of success. 
IBM has helped companies all DOS 
over the world design multivendor client/server systems 
to help them gain a competitive advantage, adapt to 
change and get closer to their customers. And we're 
eager to share our knowledge. 
We've documented the 
experiences of many companies in our Client/Server 
Advisor. It’s a vast Lotus Notes'-based library of proven 
solutions that demonstrates how others have solved 
many of the problems you face, and illuminates the 


potential pitfalls. It lets you look at the challenge from 


Can your computer company do this? 


Remote 
every angle, to find real solutions 


that truly enhance your business. 
We're prepared to dive in with 
Ld you, putting knowledge into action. 
IBM is committed to open standards, so we can help 


maximize current investments and integrate whatever 


new technology you might need. Whether it's made by 


ІВМ or anyone else. If you'd 
like to exploit our experience, 
call 1 800 IBM-3333, ext. JA110. Or visit our web site 
at http://www.csc.ibm.com to find out how we've 
helped others meet 
the challenge. Before 
you make the leap. 


Solutions for a small planet™ 


Outside North America, please contact your local БМ office. The IGM home page is located at htp Легат com. BM, D82 and 05/2 are registered trademarks and Solitons for а small planet is a trademark of intermnabonal Business Machines Corporation. АЙ other company 
respective companies. reserved. 


and/or product names are trademarks or registered trademarks of their © 1985 IBM Corporation, АЛ rights 


Pentium OverDrive processor up 


Pentium OverDrive processor OverDrive® processor can dramatically this is a good alternative. 
1 now available. boost your current CPU's performance As our fastest single-chip processor 
Is your PC and get your software really moving. upgrade, the Pentium OverDrive proces- 
stuck in the slow So, if you're not planning to move upto soris a very affordable way to upgrade 
lane? A Pentium? a Pentium processor-based PC just yet, тапу Intel486" processor- based PCs. 


©1995 Intel Corporation. tSource: iCOMP®: A Simplified Measure Of Relative Microprocessor Performance. Intel Corporation, 1992, ttid86™ processor-based systems supporting the wrile-through mode will yietd approximately 
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erade. Shift your PC into high gear. 


For more information, contact your 


http://www. intel.com/procs/ovrdrive/ 
local PC dealer. Or you can dial our 


to learn more. 


imum (lied Pentium- OverDrive”, MA FaxBack number at 1-800-525-3019, 


a 
| doc. #8739; call 1-800-538-3373, [ n 
i486" DX O3IMH2) Pantium Üverürive processor v. 5B à 
= а ext. 296; or visit our Web site at ® 


15% lower iCOMP index ratings when upgraded with the Pentium OverDrive processor, "Other trade names referenced are the property of Ші respective holders. 


P6 Expands 
PC Spectru 


The first P6-based computers will range from affordable (under $4000) PCs to systems 
selling for more than $10,000 


DAVE ANDREWS (WITH ADDITIONAL REPORTING BY MARK REYNOLDS) 


urprise. The first PCs based on Intel’s next-generation P6 processor 
won't be limited to big honking application servers designed to run mas- 
sive database management systems. Over the next two months, vendors 
will release a variety of PCs ranging from moderately expandable, 
low-end (for P6) desktop systems selling for under $4000 to high-end servers. Ven- 
dors will also release powerful multiprocessing PC workstations suitable for 3-D 
modeling, CAD, and visualization. 


At presstime, most companies that BYTE surveyed declined to release specific information on 
their P6 plans. However, sources report that many manufacturers, including Gateway, Dell, and IBM, 
will use—in at least some of their desktop systems—the Aurora motherboard that’s manufactured 
by Intel. The Aurora board is reportedly designed for P6 systems 
that will fall into the mass market. The Aurora’s 
intended audience explains its feature set: three 
open PCI slots, enhanced IDE instead of SCSI 
on the motherboard, no integrated sound or nef} 


` Intergraph's 


series of 
workstations 


Because the motherboard lacks integrated пе@ 
working and video acceleration, users will like 
ly fill the system's first two PCI slots quickly. | 

Intel’s position as a supplier of Рб mothe 


P6 CPUs. 
Prices will 
| range from 
$10,000 to 
_ $38,000. 


more quickly than if they designed and debugged | 
the motherboard themselves. Companies such af 
Gateway 2000 (North Sioux City, SD) thrive by 
integrating readily accessible, standard component | 
into relatively inexpensive bundles that appeal tà? 
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mi Interactive 


| will be available 
with up to four 


mainstream consumers. “We 
were able to take the Pentium 
and put it in a product that ap- 
pealed to the mass market," 
says Rus Graham, Gateway 
2000's marketing communica- 
tions manager for desktop 
products. Although Graham 
wouldn't comment specifically 
on Gateway's P6 product 
plans, he says that the compa- 
ny's PC strategy would remain 
the same with the P6. 

The bad news, at least for 
vendors designing their own 
motherboards, is that Intel's 
motherboard operation could 
commoditize the market. Some 
vendors aren't satisfied with 
the Aurora's feature set and 
will provide more add-on slots 
and integrated components on 
their motherboards. But ven- 
dors have also learned that dif- 
ferentiation achieved through 
independent motherboard de- 
sign is more complex with In- 
tel's newest processor: The P6 
has about 100 more pins than 
the Pentium, requires more 
control signals to handle mul- 
tiprocessing, and has lower 
noise margins due to the P6 
bus's use of modified Gunning 
transceiver logic running at 1.5 
volts, compared to some Pen- 
tiums that run at 3.3 volts (low- 
er voltage means lower noise 
margins). Some vendors feel 
Intel's motherboards give their 
competitors an unfair advan- 
tage. "Intel's motherboards al- 
low Compaq wanna-bes," says 
Mike Lambert, Compaq vice 
president of product marketing 
in North America. But Intel's 
policy also means more ven- 
dors will make P6 desktops and 
servers, which should drive 
prices down more quickly. 


| Several vendors predict prices 


for fully loaded desktop P6 
systems will drop below 
$2000 within 24 months of 
the chip's initial release. 
| Two computer makers— 
Intergraph and Hewlett- 
Packard—have released pre- 
liminary information on 
their own P6 motherboards 
and systems. “The P6 will 
be excellent for Windows 
| NT users," according to 
Jeff Schnabel, product 
manager of desktop per- 
sonal computers at HP 


(Santa Clara, CA). “We de- 
signed our motherboard to bet- 
ter serve those users.” HP’s 
high-end P6-based Vectra, 
which is expected to extend 
HP’s XU line of PCs, will offer 
features that power users ex- 
pect, such as Ultra SCSI and a 
16-bit Sound Blaster chipset 
integrated on the motherboard. 
The high-end Vectra will also 
support ECC memory and 
symmetric multiprocessing 
(through a socket that accepts a 
second P6). It will also have 
four open PCI slots, compared 
to the Aurora’s three, though 
HP says separate network and 
video cards will fill the first 
two slots. 

HP’s entry-level system is 
based on a modified version of 
its P6 motherboard. The low- 
end Vectra will be a single- 
CPU machine that doesn’t offer 
ECC memory, SCSI, or inte- 
grated networking. Prices were 
not final at presstime, but HP 
says the less expensive Vectra 
will sell for a price that’s at or 
slightly above current prices 
for a high-end 133-MHz Pen- 
tium-based Vectra XU. 

The P6 also lets vendors like 
Intergraph (Huntsville, AL) 
that develop high-end systems 
for 3-D CAD and graphics 
compete more readily with 
midrange RISC processors 
such as Digital Equipment's 
266-MHz 21064A. Inter- 
graph’s TDZ Interactive line 
of 3-D workstations (dual-P6 


Intergraph's Po-based Motherboard 


.* 16-BIT SOUND CHIP 


motherboard shown above), 
which will range in price from 
$10,000 to $38,000, will be 
available with one to four P6s 
and Intergraph’s GLZ OpenGL 
3-D accelerator cards. 

“We believe that a P6-based 
system will deliver perfor- 
mance that's equal to or better 
than RISC processors like 
Mips’ 250-MHz R4400 and the 
21064A," says Chandler Hall, 
Intergraph's product market- 


а P6 CPU | 


While some computer makers will use Intel's Aurora 
motherboard, Intergraph and HP have designed their own. 
Intergraph says its TDZ motherboard, like the dual-P6 model 
shown here, will deliver performance comparable to some 


RISC workstations. 


ing manager. "But at a lower 
price and with binary compat- 
ibility with x86 applications 
and the underlying hardware 
drivers for networking and 
graphics cards." 

Although BYTE tests show 
that the P6's performance 
drops to Pentium-level perfor- 
mance when running 16-bit op- 
erating systems such as Win- 
dows 3.1, Intergraph says that 
still beats the 486-level or low- 


| VENDORS READY FOR P6 


Companies were somewhat vague about their plans for new P6 systems at presstime. However, our surveys of select vendors 
Indicate that most desktop systems will ship with at least 16 MB of RAM and a 1-GB hard drive. Look for the earliest units, 
such as those from Intergraph, to hit the streets in November, 


AST Computer (Irvine, CA) 
Compaq (Houston, TX) 


Digital Equipment (Acton, MA) 


IBM PC Company (Somers, NY) 
Intergraph (Huntsville, AL) 


Dell (Austin, TX) 


Siemens-Nixdorf 
(Augsburg, Germany) 


Manhattan series of dual-processor application/database servers 


Will announce servers and desktop systems when Intel officially announces 


‘the P6.chip 


Single- and dual-processor Celebris XL desktop systems, featuring 64-bit 
PCI and upgrade path to Alpha processor, and the single- and dual- 
^ processor Prioris server Systems; with 64-bit PCI- -— 


Hewlett-Packard (Santa Clara, CA) Single-processor Vectra VT desktop system; and the single- or dual- 
processor Vectra high- -end system, along with P6 servers X 


a Sta PC 300 desktop system, with 16 or 32 MB of RAM, 1.2- 
or 2-GB hard drive, Matrox Millennium graphics accelerator, and Ultra 


SCSI adapter 


Single- and dual-processor TDZ Interactive workstations (quad-processor 
model will come later); single-processor systems are upgradeable to dual 


processors 


+ processors, and the dual-CPU systems are upgradeable to-quad 


150-MHz P6 in Dimension XPS system; P6 version of OptiPlex in 


"spring.ef 96... .. 
P6 version of Scenic PC line 


er performance you get from a 
RISC workstation running an 
x86 application in emulation. 

Head-to-head comparisons 
between these first P6 systems 
and competing RISC worksta- 
tions were not possible before 
we went to press, as P6 system 
vendors were still optimizing 
performance. Andrew Allison, 
a consultant and the editor of 
Inside the New Computer In- 
dustry (Carmel, CA), estimates 
that the most powerful RISC 
processors, such as Digital's 
21164 Alpha CPU, will offer 
better integer and superior 
floating-point performance to 
the P6. And RISC vendors are 
not standing still as Intel pre- 
pares to formally announce P6 
pricing in November. Digital, 
for example, was expected to 
announce in late September a 
line of Windows NT worksta- 
tions, based on 233- and 266- 
MHz 21064A Alpha proces- 
sors, that will sell in the $4000 
to $6000 range. But Allison 
says the P6 puts the x86 camp 
within striking range of 
midrange RISC workstations. 
Says Allison, "The P6 clearly 
represents a threat to the 
[RISC] workstation and serv- 
er markets." 
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NEWS & VIEWS 


NETWORK MANAGEMENT 


End Migration Headaches 


pgrading from NetWare 3.x to 4.1 
is a time-consuming, labor-inten- 

sive task. New management tools that help 
speed the migration have arrived. 

Network administration consumes the 
largest portion of a LAN staff's time (see 
graph). Over a three- to five-year period, 
administration costs can be five times more 
expensive than the purchase price of all 
networking hardware and software, says 
Forrester Research (Cambridge, MA). 

Novell’s NetWare Directory Service 
(NDS) helps reduce administration costs in 
a number of ways. NDS’s single log-on 
to multiple servers and virtualization of 
network resources eliminate the need for 
users (or applications) to know the exact 
physical location of these resources. In- 
stead of specifying a server name, volume 
name, and directory path, a LAN admin- 
istrator using NDS assigns a unique alias to 
a directory for users and applications to 
use. This saves costs when a network re- 
source, such as a printer or an application, 
gets relocated. Additionally, when using 
NDS, administrators can more easily han- 
dle frequently occurring, time-consuming 
tasks, such as adding new users and chang- 
ing existing users' access rights. 

To help people upgrade to NDS more 


easily, several companies have released 
migration utilities. Some of the more in- 
teresting tools include MIGRATE.EXE 
from Novell (Provo, UT; 801 429-7000), 
Double-Take from Network Specialists 
Inc. (Lyndhurst, NJ; 201 804-8400), DS 
Standard from Preferred Systems (West 
Haven, CT; 203 937-3000), and the 
REXXWare Migration Toolkit from 
SimWare (Ottawa, Canada; 613 727- 
1779). Each tool performs a different type 
of function, and some complement one 
another when used at the same time. 

Novell's MIGRATE.EXE, a utility bun- 
dled with NetWare 4.1, lets you map all 
bindery objects on NetWare 2.x, 3.x, and 
4.x servers into a single NDS container. 
The program also migrates system log-in 
scripts to help make the transition from 
3.x to 4.x easier. 

Preferred Systems' DS Standard is a 
Windows-based tool that helps an organi- 
zation plan and administer NDS. Such 
tools let companies, when they move to 
an enterprise-wide directory service, also 
reexamine their corporate networking 
structure. This reexamination is necessary 
because many LANs have been thrown 
together haphazardly. NDS allows orga- 
nizations to design a corporate LAN hier- 


MICROSOFT STRENGTHENS WINDOWS DIRECTORY SERVICES 


Microsoft's Windows dominates the business 
desktop environment, and now the company is 


Microsoft has already developed two ODSI inter- 


faces. One, the Network Provider Interface, allows 


targeting the enterprise with its Windows NT, SQL fora eli log-in to multiple directories. The oth- 


Server, and other Back Office products. However, 
network managers с; - 
manage several di 

enterprise. To AE is 

crosoft is gue ds 

Interfaces (ODSI), a Is 

dows NT interopera m ү 

systems, including | 
Service, Banyan Systems 
Notes, X.500, or en #6 


With ODSLenabled 5ай 

systems, network admifistr, 

manage different directorie 
agement console. Thus, a ا ا‎ емин 
program such as Microsoft's Systems Manage- 
ment Server could handle multiple back-end 
directory services, 
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Sock Resolution and Registration, 


ег, са 
avides away to reg ister an application with mut 
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É networking consultancy 


Lake City, UT), says ODSI 
бага. “It will give Windows 


sa yo step fon 
applications access to directory services via native 
Windows interfaces," says Lewis. "ODSI could 
also help Banyan and Novell make StreetTalk and 
NDS more successful because more applications 


will use directory services." —$.5. 


Why Move to NDS? 


LAN administration 


- Physical LAN 


Internetwork 


The bulk of the annual network-support cost per 
user are recurring LAN-administration costs, 
says Forrester Research (Cambridge, MA). 
NetWare Directory Service simplifies NetWare 
management, and NDS migration tools can 
make the transition to Netware 4.1 easier. 


archy that more closely matches the com- 
pany's business units and their functions. 
DS Standard helps in this type of planning 
by discovering NetWare 2.x and 3.x 
bindery-based servers, as well as NetWare 
4.x servers, and letting you merge sepa- 
rately created directory trees into one di- 
rectory structure. 

Another migration tool, which can be 
used as a stand-alone utility or in con- 
junction with DS Standard, is NSI's Dou- 
ble-Take. The Double-Take data-replica- 
tion tool (designed for data backup) has 
many uses in server migration. With Dou- 
ble-Take, a LAN manager can migrate 
user and file information from NetWare 
3.x servers to 4.1 servers. A manager can 
also use Double-Take to keep existing 3.x 
servers operational while moving to 4.x. In 
this scenario, any changes, such as adding 
a user to a 3.x server or modifying access 
rights, will be replicated to the 4.x server in 
real time. 

SimWare's REXXWare Migration 
Toolkit automates many of the repetitive 
steps required during migration. The tool 
is based on REXXWare, an automation 
scripting tool for the NetWare environ- 
ment. One of this toolkit's strengths is that 
it automates tasks in an intelligent way. 
For example, in many organizations, a user 
may have separate accounts on a handful 
of NetWare 3.x servers. Ideally, when all 
3.x servers have been upgraded to 4.1, 
you'd want the user to have a single ac- 
count. With the REXXWare Migration 
Toolkit, duplicate files and objects are 
flagged when they're being migrated so 
that a LAN manager can identify redun- 
dancies and decide how to handle each sit- 
uation as it arises. | —Salvatore Salamone 


A Datahase Server 


Should Expand Your Horizons, ~~ 


Not Your Budget. 


Presenting Watcom SQL, the industrial strength database server for 
simple and affordable widespread deployment of PC client/server 
applications. Watcom SQL’s advanced technology offers unparalleled 


simplicity of operation and performance, making it ideal for workgroup, 


desktop and mobile applications — from headquarter’s departments to 
remote branch offices to mobile field personne! on the go. 


Installed and Running in Minutes. Setting up Watcom SQL is 
quick and easy, taking only a few minutes. But for real convenience, 
many users build it right in to the installation process of their 
applications. Imagine, real SQL database deployment so easy that 
end-users don’t even know it’s there! 


High Performance Right Out of the BOX. The self-tuning query 
optimizer is the key to Watcom SQL’s blazing performance. Not only 
does it tune each individual query, it delivers high speed performance 
without administrator attention. Better still, it comes as standard 
equipment in every box. 


Big Performance. Small Footprint. No: only is Watcom SQL 


powerful, it's incredibly efficient as well. Because it was designed for 


PC environments, it minimizes its use of disk and memory — just 4 MB 


of disk and less than 1 MB of memory. And Watcom SQL also runs 
quite comfortably on the same machine as an application — particularly 
important in mobile, standalone and peer-to-peer networks. Of course, on 
advanced servers, Watcom SQL shines by taking full advantage of both 
increased memory and RAID storage. 


Yes, The Price Really is That LOW. Watcom SQL is priced to make 
widespread deployment affordable. A 6-user server is only $795* And for 
volume deployments, our “Gold Disk” licenses offer significant savings. 

So, though your budget may not be limitless, your horizons are with 
Watcom SQL — from one server to thousands on Windows, Windowss95, 
Windows NT, NetWare or OS/2. With hundreds of thousands of servers 
already installed, Watcom SQL is the proven choice for widespread, 
industrial strength deployment. 


Expand your horizons. Call us today for the opportunity to try Watcom 
SQL 4.0 free for 30 days, or to reserve your seat at a free half day seminar 
on "Cost-effective Widespread Deployment of Client/Server Solutions " 
in a city near you. 


1-800-265-4555 


Powersoft 


Watcom Products Division 


Pawersoft, Waicom Products Division. 415 Ртїїр Street, Waterton, Onlano, Салаба NZL 3X2 Telephone (519) 866-3700 Fax (519) 747-4971 Wacom and the Lightning Device are trademarks of Watcom Intemational Corporation. Powerspft is а Lrademark сї Powersoft Corporation, 
Other trademarks are the properties of their respective owners, Copytight 1995 Powersoft Corporation “Pricea In US dollars. 


Circle 103 on Inquiry Card. 


It’s pretty clear who's in charge here, at least from where you're standing. And the LTE 5000° could help you stay there. 


It’s a Pentium® powered notebook featuring interchangeable devices — and the remarkable ability to invoke superhuman powers upon its 
user. Its unique, front-loading MultiBay makes it completely modular, so you can show up at any meeting with a notebook customized 
for the agenda. Choose from a second hard drive (up to 1.35 gigabytes), a CD-ROM drive, a second battery, or a floppy drive to 


create the notebook that's right for the task at hand. An expansion base also features two additional MultiBays (and looks great on 


a giant glass desk). Interested? Call 1-800-345-1518 (select PaqFax) or visit our Web site at www.compaq.com. 


THE CoMPAQ LTE 5000. THE ULTIMATE 
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1-гот drive dual hard drive dual battery floppy drive 


© 1995 Compaq Computer Corporation, All rights reserved. Compaq, LTE 5000 Registered U.S, Patent and Trademark office. Pentium is a registered trademark of Intel Corporation in the U.S, and other countries, 
Adobe Photoshop is a registered trademark of Adobe Systems Incorporated. 
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TEBOOK FOR WHOEVER You HAPPEN To BE. 


That's:Ms! Hot Shot to you. | 
WHê they: said you couldn't | 
һаув а CD-ROM drive and ү; 
MPEG video in a notebook; _ 


| you replied coolly: Yes, I can. 
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Has It Changed Your Life Yet? 


NEWS & VIEWS 


WINDOWS 95 AND NETWORK MANAGEMENT 


Wes 95 has many 
enhancements that 
should improve its network 
manageability compared to 
previous versions of Windows. 
However, network managers 
moving to Win 95 will have to 
wait for a few important com- 
ponents. Other features will re- 
quire an upgrade to NT. 

Win 95’s improved net- 
working capabilities include 
built-in support for network 
protocols TCP/IP, NetBEUI, 
IPX/SPX, and PPP; easier con- 
figuration when used with Plug 
and Play-compliant hardware; 
and protected-mode, 32-bit 
clients for NetWare and Mi- 
crosoft networks. But work 
progresses in other areas. 

One area of Win 95 that 
should improve soon is its sup- 
port for non-Microsoft net- 
works and NetWare 4.x. Al- 
though Win 95 supports 
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NetWare 3.x (and NetWare 4.x 
through bindery emulation), 
neither Microsoft nor Novell 
currently have Win 95 clients 
that support NetWare Directo- 
ry Services (NDS). Microsoft 
and Novell are both address- 
ing this by developing separate 
NetWare clients that support 
NDS. Network OS vendors 
Banyan Systems and Digital 
Equipment also say they will 
release 32-bit clients for Vines 
and PathWorks this fall. 
Other developers are ad- 
dressing programming inter- 
faces for desktop management. 
Although Microsoft is a mem- 
ber of the Desktop Manage- 
ment Task Force (DMTF), the 
company is reportedly devel- 
oping its own interfaces for col- 
lecting and reporting informa- 
tion about PCs on a network. 
The DMTF, which also in- 
cludes Hewlett-Packard, Intel, 


NT. 
рма 


Novell, Digital Equipment, and 
IBM, has defined standards for 
several groups of components, 
including software, PC, and 
network interface cards. Spec- 
ifications for other types of 
hardware are still in progress. 

Sources report that Mi- 
crosoft is encouraging network 
management vendors to write 
to OLE interfaces that will pull 
information about PCs from the 
Win 95 registry. 

Although this effort could 
compete directly with the DMI, 
it appears that Microsoft will 
support other management 
techniques through a foreign 
name space that will map the 
DMTF’s Management Inter- 
face calls as well as those made 
by SNMP-based programs into 
OLE calls. 

Programs such as Site In- 
ventory 4.0 from McAfee As- 
sociates (Santa Clara, CA) or 
CA-Paradigm Problem Man- 
ager from Computer Associ- 
ates (Islandia, NY) currently 
have to resort to a combination 
of querying the Win 95 registry 
and low-level “sleuthing” to 
discover what software and 
hardware components are on 
any given PC. These vendors 
say it would be easier if they 
could query PCs in a standard 
way. But there are many stan- 
dards, including ће DMTF’s, 
Microsoft’s, and another onc 
from Compaq. 

“Microsoft’s not supporting 
DML is not a big thing, because 
we've had to build the discov- 
ery service [of CA-Paradigm 
Problem Manager] outside of 
the DMI anyway," says Yo- 
gesh Gupta, CA senior vice 
president of product strategy. 
“But as DMI becomes a viable 
standard, we’ ll support it.” For 
other companies, the lack of 
DMI support in Windows 95 
is a big deal. 


Still a Work in Progress 


The DMI specification calls 
for a service layer to be present 
on a PC. This service layer, 
which DMI proponents feel 
should be integrated into all 
OSes, is a small program that 
resides locally on a PC and col- 
lects information about prod- 
ucts, manages the information 
in the local PC's Management 
Information Format (MIF) 
database, and passes it to man- 
agement applications when re- 
quested. DMI advocates had 
hoped Microsoft would include 
a DMI service layer in Win- 
dows 95, but that didn't hap- 
pen. "That leaves us with a 
short-term problem—how to 
deliver those management ca- 
pabilities," says Ed Arrington, 
chairman of the DMTF. 

One solution is for PC ven- 
dors to add the service layer 
themselves, as Digital Equip- 
ment (Maynard, MA) did with 
its new line of Celebris GL PCs 
for Win 95. But not all PC ven- 
dors are supporting DMI. 

Other more robust manage- 
ment features available now in 
NT, such as support for event 
logging, are not planned for 
Win 95, say Microsoft officials. 
The event log provides a way 
for device drivers, applications, 
and the OS to record useful 
data for administrators. 

Jamie Lewis, president of 
the Burton Group (Salt Lake 
City, UT), a network consult- 
ing firm, says it would have 
been helpful if Microsoft had 
put event logging into Win 95. 
But, he says, "Windows 95 is 
an interim step toward Win- 
dows NT. NT was built to be 
that kind of robust environ- 
ment." Lewis says event log- 
ging is just one example of 
how, in the long term, Mi- 
crosoft will target consumers 
with Win 95 and businesses 
with NT. —DLA 
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CorelDRAW З is so easy to use! With 
precision type control, amazing specia! effects and 
powerful illustration tools, CorelDRAW 3 is the ideal 
entry-level graphics package. CorelDRAW 3 includes 
CorelCHART, Corel PHOTO-PAINT, CorelSHOW, 
CorelTRACE and Corel MOSAIC. 


н а 
DREN " 
DID f 


CorelDRAW 4 is the complete graphics solution. With all 
the power and modules of CorelDRAW 3, CorelDRAW 4 also 
includes dozens of new artistic and technical enhancements, 
an object-oriented animation module, OCR capabilities and 
multi-page layout. 


CorelDRAW 5 combines the graphics power of 
CorelDRAW and the advanced publishing capabilities of 
Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus a 
revolutionary color management system, major gains in 


— 
OMA ies speed and performance, and hundreds of improvements. 


SENSN Ҹ 


We ship FedEx standard overnight shipping 


[КО 1-800-558-6502 


‘US$ plus applicable taxes and shipping. 
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You're on the road. With a client. 


You need to locate a bottle design. 
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Н ~ database has 40,000 bottles. 
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And all you know is the shape. 
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Perfect. 


Your mind recalls information visually. But 
can a client/server database advance that far? 
Well, IBM’s exclusive Query By Image 
Content (QBIC) technology for DB2® should 
open your eyes. It actually lets you locate a 
range of records based on shape. Or color. Or 
even texture. Which can translate directly into 
faster access to 
data—including 
multimedia — 
to help you make better business decisions. 
Not that such advances should surprise 
you. IBM has led the way in databases as long 
as there have been databases. (Indeed, DB2 is 
at work in over 90% of the FORTUNE 500°) 
And DB2 has a long history of offering 
useful innovations for information 
management, such as tools to 
manage your database remotely, 
pull information from disparate 


databases, and replicate corporate 


Can your software do this? 


data across a number of different locations. 

DB2 meets open industry standards too, 
working seamlessly on OS/2 AIX? HP-UX? 
Sun Solaris? 08/400? MVS, VM and VSE—and 
soon on Windows NT" and Siemens Nixdorf 
SINIX? Its broad scalability ensures that your 
database will deliver speed and efficiency from 
any size server. 
From two users 
to over 100,000. 
From megabytes of information to terabytes. 

To make your business information more 
accessible—and more usable —just contact us at 
1 800 IBM-3333, ext. GA 061, or come visit 
our web site at http://www.software.ibm.com. 
You'll find out why, for so many of the world’s 
leading companies, DB2 is the 
shape of things to come. 


Solutions for a small planet" 


In Canada, please call 1 800-565-SW4L. Outside North America, please contact your local IBM office. The BM home page is located ai http/Awwwibm com. BM, 062, 052, ADC and 05/400 are registered trademarks and Solutions for a small planet is a trademark of the 
International Business Machines Corporation. All other company and/or product names ars trademarks or registered lrademarks of heir respective companies. © 1995 ВМ Corporation. AB rights reserved. Three green bottles designed by Jasper Morrison. 


NEWS & VIEWS 


DESKTOP DISPLAY TRENDS 


Flat Displays Squeeze Bulky CRIs 


W it’s time to make a computer-based pre- 3 UST 
sentation on a screen, most people turn to | тні -DIS PLAY FUTU TURE Loo ROBUST _ 


"E. ше 
projection systems that display images in the 20- to 40- "cows  PRODUCTS/PROTOTYPE STATUS С MANUFACTURING PLANS 
inch-diagonal range. Users who want this size of a | - 
picture at their desktop computers have to use a big | Sony 25-inch plasma-addressed LCD 10,000 units in first year, 
. in prototype no mass-production 
and bulky CRT display. But soon, a new breed of 40-inch prototype rumored plans announced 
large-area flat displays will be available, and you can Plasatron TVin n Japan i in late '96 
have some of your desk space back. ІЕС. 10-inch 5 na T 96 Invest ing 10 b оп yen 
Three major Japanese companies recently an- | | "in Re IE do produce 10,000 tine 
nounced they will spend billions of yen to begin large- Y js : neh p E p rw diep Is SLT cai sie 
| | spend ee j 
volume production of plasma-based displays by 1996. | — 2d M NU prod duce 150,0 00 units .. 
The primary market for these displays willbe high-end | — 7 on a © per month by 2000 
televisions. But computer users should benefit, too, as | Fujitsu 21-inch AC plasma monitor/TV Investing 60 billion yen in 
volume production will drive prices down and let flat in plat Е Bad нА авама 
- ; 42-inch prototype; production expects to produce 10, 
displays replace CRTs. Already, bulky displays of expected in '96 ail par moi in HS and 
more than 20 inches are used for engineering and 


"= blishi licati à ire ] 55-inch Вр in '97 or '98 100,000 units per month by 2000 
esktop publishing applications that require large | a as | склера 
viewing areas. Flat displays will free up desktop space, | "~~ ЕНД "proc d cio penned RAMS No dec cu is Sed vet AS 


which is at a premium in Japan and in many U.S. of- or Q2 '96 КУУТ 
fices. arate _ доп DC plas а dispiay 
Plasma displays are manufactured with low- m, Se _ n prototyp ine u "Au Daf Aa пано а 
cost/high-yield printing techniques instead of the ex- Mitsubishi 20-inch AC E display No decision announced yet 
nsive photolithographic methods used to make | Feels іп prototype ime 
pensive photolithographic methods used to make | 7 40-inch prototype soon = 


LCDs. These electrode printing techniques can be 
readily scaled to larger-size displays. Fujitsu (Tokyo, — — 
Japan) already sells a 21-inch display and recently announced it display, colored phosphors are deposited at each pixel site. Says 
would soon have a 42-inch variety. NEC and Fujitsu recently Larry Tannas, an analyst who covers the flat-panel-display in- 
announced they both plan to build new production facilities to dustry, "Most users would be happy with the picture quality of 

manufacture AC-driven plasma displays. these flat displays, and they are brighter than standard TVs." 
These devices work in a way that's similar to fluorescent light À third major player, Sony (Tokyo, Japan), announced it will 
bulbs; they use voltage to ignite a gas, forming a plasma. To commercialize another technology: plasma-addressed liquid crys- 
make a plasma display, manufacturers segment gas pockets into tal displays (PALCDs). Sony has licensed the technology from 
pixels, which are individually addressed. To form a full-color Tektronix (Beaverton, OR) and is working with Technical Visions 
(Beaverton, OR). According to 


E D атачы РЕ 5 | P T E. PN an 


| Tom Buzak, president of Tech- 

= Isa COOL INTERNET SITES кс | -~ | nical Visions, PALCDs are not 

-€ — 0 з ENS | plasma displays but active-ma- 

Top Ten Web Sites for Small Business trix LCDs that use a different 

Нурси —Á "Та жир Е for states, сои » met opa type of transistor. "The differ- 

: x nde се es, counties, and metro; ence is that you replace the sil- 

E aa ient T KE ed و‎ ^ ds icon transistor with a gas, or 

search, training, consulting, and : б ы на yx | plasma switch," Buzak says. 

ather informati £ * i eo ` poy pine dra E PALCDs use the same polar- 

-Sba.gov. a small business 

| ж сот The Small Business Administra- that wants to be the next Netscape | 12075, Dacklighis, and color fil- 
2» | Dozens of articles by busi- tion's Web hangout. and go public. — NIIS BS ALIN EE LCDs. 

ness columnis Khera and oth- http://www.directory.net/ 10 httpy/dbisna.com/ Today Д жүн 

er busin ness-re rela ted d information. lexis-nexis/sba Financial and den no- | from Fujitsu is still expensive: 

2 p htir "NN com/ Search here for small-business- graphic data from Dun & Вгай- about $8000. But with high- 

- related articles or read articles al- street j volume production, prices 

A “how to" im ready cataloged in subtopics. Source: The First American Group Pur- should drop. Fujitsu, for ex- 

| cen гөр, or small ED hitp://ptolemy.gis.virginia chasing Association (New Orleans, LA; | ample, expects its 42-inch dis- 

| 4 Пирал W.com — .edu:1080/reis1.lrtnil 504 529-2030), a group that provides play to initially cost about 1M 

^ Irt a e Web version of The Regional Economic Informa- purchasing and information resources to | уеп (roughly $10,000) in 1996, 

the Yello i $ tion System database provides lo- small businesses. List based on member then fall to half that as they 

cal economic data (1969 to 1992) сигеу and comments. reach full production. 
—Chris Chinnock 
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Color is color, unless 


it's brilliantly practical. 


It's the business printer you've been waiting for. 
Professional color so reliable, inexpensive and easy to use, 
it's a practical office tool. Speed? It's the world's fastest 
desktop color printer at 4 color pages per minute. Cost? 
Full text pages on plain paper at 3¢ each. Color for 11¢ on 
office papers. Simplicity? If you can load a stapler, you've 
mastered this machine. Reliability? Add 700 sheets and let 


it run overnight. That's robust. Price? At $4,995, 
nothing in its performance range even comes 
close. Best of all, it's from Tektronix, an industry 
leader, making world-class 
color printers for 13 years. 
The Phaser 340 Color Printer. 
So practical, it's brilliant. 


— — Tektronix 
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NEWS & VIEWS 


TELECOMMUNICATIONS 


Phone Lines Stymie V.34 Modems 


ass advanced modems push the 
telephone system to the limit, and 
users are finding to their woe that in many 
cases, 28.8-Kbps modems won't deliver 
their advertised throughput. The result: 
That blazingly fast 
28.8 V.34 modem you 
bought won't deliver 
better than 26.8 Kbps 
except under prime 
conditions. In fact, 
performance could be 
much worse. 

Even the newest 
modems with the 
amended V.34 stan- 
dard, which allows for 
speeds up to 33,600 
bits per second, won't 
solve your speed prob- 
lem. These advanced 
V.34 modems, from 
companies such as 
U.S. Robotics, AT&T 
Paradyne, and Racal-Datacom, still have to 
contend with a telephone system that was 
never meant to handle such high-speed 
data communications. 

Stephen Satchel, president of Satchel 
Evaluations (Incline Village, NV), an in- 
dependent modem-testing firm, says the 
trouble usually isn’t the quality of the cop- 
per in the phone system’s local loops. He 
says the problems are due to trunk com- 
ponents and switches. “Their soakers, de- 
signed to cut down on static, artificially 
limit the bandwidth that V.34 needs to op- 
erate effectively,” Satchell says. “Interof- 
fice phone systems also often have artifi- 
cially narrow channels that introduce 
distortion in the data channel.” This means 
that even the best V.34 modem talking to 
the same brand of modem will often top 
out at 26,600 bps. 

Another growing problem, Satchel says, 
is that the phone companies, in their 
changeover from analog to digital circuits, 
are using digital speech compression to 
get the most voice service from existing 
lines. That’s fine for voice, but it’s a dis- 
aster for modem users because it closes 
your effective bandwidth window down 
to a maximum of 9600 bps. “Entire neigh- 
borhoods are being changed over." Satchell 
says. "Modem users don't have a way out." 
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Indeed, for many of us, the first thing 
you'll know about the arrival of digital 
voice compression on your block is when 
your data communication slows to a fat 
baby’s crawl. 


3,400,000 


5,600,000 
6,200,000 


The need for speed to access the Internet or a private remote network will fuel U.S. aftermarket 
retail sales of 28.8-Kbps V.34 modems, despite the inconsistency of data throughput. 


Many other factors determine how fast 
your modem can pump out data. Some of 
these, like the UART (universal asyn- 
chronous receiver/transmitter) chip, are 
under your control. But other vital ele- 
ments are outside your control. For exam- 
ple, early-model U.S. Robotics Sportster 
modems—those with ROMs older than 
April 18, 1995— suffer from the spiraling 
death syndrome. The modem will blithely 
try to optimize the V.34 connection, but 
it ends up corrupting the connection so 
that speeds drop slowly but surely to a hor- 
rific 4800 bps. If you think you're running 
into this problem, you can check your 
ROM with the modem command ATI. If 
you have one of the older ROMs, U.S. Ro- 
botics will replace it for free; call them at 
(703) 982-5151. 

A far more common and annoying prob- 
lem, since it has no solution, is that 
modems built around the Rockwell chip 
set do not show consistent speed results, 
even under laboratory conditions. Satchel 
says he's seen results ranging from 21,600 
bps to 28,800 bps using Rockwell-based 
modems from such popular vendors as 
Cardinal, Global Village, Hayes, Supra, 
and Practical Peripherals, with absolute- 
ly no change in the testbed configuration. 

A better way to get a consistently fast 


data connection is through ISDN. The 
problem with ISDN, which can push your 
data connection up to 128,000 bps, is 
twofold. First, you can't get ISDN ser- 
vices everywhere. Some Baby Bells, such 
as Bell Atlantic, are 
very ISDN-friendly; 
others, such as Nynex, 
are not. The second 
problem is that local 
regulators are very in- 
consistent in their 
treatment of ISDN. In 
some states, ISDN is 
so heavily taxed that it 
is utterly impractical 
for private use. In oth- 
er states, ISDN may be 
no more expensive 
than an ordinary addi- 
tional phone line. 

If you can't get 
ISDN, you may want 
to investigate a tele- 
phone line conditioner. NAI Datacomm 
(Roswell, GA, 800 778-4479 or http:// 
naidata.com on the Web) has its VFast 
Modem family of superchargers (about 
$600 or less), which can optimize modem 
performance. However, as company offi- 
cials point out, these products address only 
problems at the local loop. 

For now, we're stuck with less-than- 
perfect analog modems in an environment 
that will grow increasingly more hostile 
to high-speed performance. This should 
not prevent buyers from flocking to V.34 
modems, however (see the graph). "Some 
users, especially when accessing the In- 
ternet, will take any speed improvement 
they can get," says Ernie Raper, market 
analyst for VisionQuest 2000 Associates 
(Moorpark, CA). *Even if the V.34 mo- 
dem delivers 26 Kbps or 24 Kbps, that's a 
lot more data being transmitted than 14.4 
Kbps." Raper predicts that prices for V.34 
modems will drop steadily, which will re- 
sult in a minor price difference between 
14.4- and 28.8-Kbps modems. 

In the long term, ISDN, clearly the op- 
timal technical solution, will be the future 
of end-user data communications. For the 
next few years, though, take all claims of 
modem speed with a dose of salt. 

—Steven J. Vaughan-Nichols 
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\ magine roaring through the devel- 
opment process in a fraction of 
the time it takes with Microsoft 
Visual C++ or Borland C++. All you 
need is new Symantec C++ 7.0 with 
full support for Windows 95 Preview 
Program, Windows NT 3.5, Windows 
3.1 and DOS. 


THE FIRST TRULY OBJECT- 
ORIENTED C++ ENVIRONMENT. 


Symantec C++ 7.0 is the only C++ 
that lets you architect and navigate your 
application with a dynamic Class Editor 
and graphical Hierarchy Editor. This 


Average of 3 builds done on Pentium Processor using the debug version of MFC 3,0 with 
VC++ 2.0 makefiles. Borland excluded due to lack of support for MFC. 


6.0 — the world’s fastest linker. 
For building great Windows 


and Debugging Environment (IDDE) 
provides the most powerful debugging 


ARCHITECT. NAVIGATE. BUILD. DEBUG. 


NEW SYMANTEC C++ 7.0 IS THE FASTEST WAY TO Do IT ALL. 


great new system incrementally parses 
your C and C++ code and displays an 
up-to-date structural model of your pro- 
gram without compiling. But that's 
only the beginning. It also lets you 
modify any class’ inheritance graphical- 
ly. Plus it automatically locates any class 


implementation, and much more! 


THE NETBUILD REVOLUTION. 


Now you can build applications 
faster than you've ever imagined. With 


resources easily, we've added 
ResourceStudio — the new OLE 2.0- 
based resource editor that supports the 
widest range of Windows resources 


including Windows 95. 


POWER DEBUGGING FOR 
WINDOWS 3.1 Ann NT. 


Symantec's Integrated Development 
Crass EDITOR AND 


HIERARCHY EDITOR 
dramatically increase your productivity. 


features including Thread View, 
Inspector View, hardware watchpoints 
and low-level debugging. 

Of course, all of these productiv- 
ity-boosting tools are integrated 
with a language that supports key 
standards like ANSI C++ (excep- 
tion handling, templates and 
RTTI) and NT structured excep- 
tion handling. And unlike Borland, 
Symantec supports MFC and 


includes it free. 


the new NetBuild, you can automati- NETBUILD 
cally distribute the build distributes the build process across net- In short, no other C++ lets you 
stribute the rocess over worked resources = 
А н for de m. do it all this fast. Call the toll-free 
muluple computers on your LAN, dra- SUPP: OR WINDOWS 95 
. 4 чч PE BIE a ў; a ED NT 3.5, number below and see for yourself. 
matically reducing build cimes. Windows 3.1 and DOS. шын шың eee 
In addition, ress” Class- CAS: Exi эсс FREE D EMO C D 
3 EM za quU «СҮРТ WECTEXP - TESS a See how Symantec C++ 7.0 architects, navigates, l 
Express, and ProjectExpress, give you Амор ca lp n4 builds and debugs faster than - 
Wizard-like functionality to boost your vire onim any other C++. 
۳ г ЖР Т. [ Call 1-800-628-4777 and ask 
productivity. is the fastest linker in the world. krá “чит 
And со make your link-cycle light- IDOE WITH free demo CD and the name of the | ta 
, . Ut Symantec dealer nearest you. 
ning-fast, theres new 32-bit OPTLINK® for Windows 95 besa, NT 3.5 & Windous 3.1 L 5 NE En En M ee 


Offer valid in U.S.A. only, For mow information in Canada, call 1-800-667-8661, ext. 5513. ln Australia, call 2879-6577. In Europe, call 31-71-353111. Symantec, NetBuild and OPTLINK are trademarks and registered trademarks of Symantec 
All other trademarks are the property of their respective holders. All rights reserved. Developers wishing to use Windows 95 Preview Program files must sign a beta agreement with restrictions for the use of those files. ® 1995 Symantec ا‎ 


Circle 105 on Inquiry Card. 


We are Gateway 2000. 


September 5, 1985 
Congratulations, it's a computer 


company! Gateway 2000 is | 
born at the Waitt Family Cattle | = oa 
Farm ouisivb of Sioux City, lowa. | Pd. jr ed in 


dA 


one day! All 10 
phones ringing 


i Г off the hook from 
3 са n Gateway’s first 
August 1985 = 4 April 2, 1986 major ad in 
"Hey, Mike ... | Cet дщ The Livestock Exchange [| Computer 
Will КЛАН 
| 4. 's grandma, ‘i 
this craving all | ! ; | "Momo," eom — € home from lowa?" 
day to start a \ | leap of faith and — — — Fre 
computer " becomes Gateway's 
company first principal 
Ted Wait ee 


investor securing a 


ee 
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27985 Sales: $100,000 = — 1986 Sales: $1 million: " "1987 Sues; $1.5 million. — "1988 Sales" 11.7 million 
Employees: 2 — Employees: 4 Employdes: 8 | Employees: 33 
November 1985 — = 1987 September 1988 
Ted ER for | p | Texas Instruments PC Gateway sells 386-20 
Than ng = N customers exchange PC for $2,995, receives 
dinner for entire --— — .- TI PCs for Gateway Byte magazine's Award 
Gateway | ы =P 2000 IBM com- of Distinction. 
workforce (Mike L Е. еты 
Hammond), =, patibies. September 1988 

1986 February 1987 Gateway herd finds 
Gateway 2000 ships its Ted and Mike get sick greener pastures in 
first PC. of looking at each Sergeant Bluff, lowa 
August 3, 1986 other. Up go the first (we moved there). 
Shipping clerk covers for | cubicle walls! 
Ted over lunch and 1987 ДЕН” 

| becomes Gateway’s first Shipping clerk/Sales EGA color monitors 

| sales rep. Rep can't pronounce standard system S. 


"peripherals." So we 


We will always be happy, but f focus on systems and 


| ‚ s ship our first 286 РС 
we will never be satistied. for $2,295. 


pen 


It started as a dream, born on an Jowa farm. Today, 
10 years later, the same company that once clocked 
in by a rooster crow is recognized 
as the nation’s PC industry leader. 
The Gateway 2000® secret? Give 
PC buyers a quality product, the 
latest technology, and incompa- 
rable service — all at an unparal- 
leled value. Our hard-working 


ot: етш =e 


i ^ e Pr | es 1 
employees know what it takes to y Ree 


ИШИ : BORN IN A BARN? 
MN ACTUALLY, YES. 


| next decade and beyond. 


um 


entium 
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May 1995 
Gateway's P5-120 
is named the 
“fastest PC in the 
world," by 
PC/Computing. 


| 1993 So 


Emp loye 


November 1994 
New Gateway 
facility opens in 
Kansas City. 


December 1994 
The Liberty small 
notebook makes 
its debut. 


610 Gateway Drive * P.O. Box 2000 • 


10th ANNIVERSARY SYSTEM 
B Intel® i33MHz Pentium® Processor 
Ш 16MB EDO Performance-Enhanced Memory 
March 1995 И 256K Pipelined Burst Cache 
Premiere issue o ; E 1.62GB 9ms EIDE DMA Mode 2 
GW2k: Gateway Magazine. Hard Drive 
B PCI Enhanced IDE Interface 
May 1995 E Matrox® MGA™ Millennium™ 
T d ael let 2MB WRAM Graphics Accelerator 
echnical support completes В СХ EIDE CD-ROM 
12,046 calls in one day! All techs M 16-Bit Ensoniq® Wavetable Sound Card & 

; . » : Altec™ Lansing Surround Sound 
treated to sparkling cider in plastic Speakers w/ Subwoofer 
champagne glasses. E TelePath® 28.8 Fax/Modem 

Communication Center 
July 1995 B 3.5" Diskette Drive 
Gateway ranks first amon W 17" 26dp Vivitron" Color Monitor 
Intel/ Windows PC manufactur агаа 
ntel/Windows anutacturers Ш AnyKey®* Windows 
in brand loyalty. E MS Mouse 20 


Ш Microsoft® Windows® 95 
B 10° Anniversary System 
Software Collection: MS Office 95, 
Professional Edition and Generations 
Ш Gateway Gold™ Premium Service 


$3999 


Designed for 


= 
ra | 


i d 24 Sales $b: Ў Ы lion: 
4. Employees: 4,500 


Microsoft 
Windows 95 


July 28, 1995 
Gateway goes 
“down under” 
to Australia. 


August 1, 1995 
Gateway Gold 
Service and 
Support program 


unveiled. 8 ^ 0. $ 4 6 - 2 () 6 1 


М. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 • FaxBack 800-846-4526 


"Foy ve P go a friend i in the business. "* 


International FaxBack Access 605-232-2561 • Component Add-On Sales 800-846-2080 ° Sales Hours: 7ат-10рт Weekdays, 9am-4pm Saturdays (CDT) 


© 1995 Gateway 2000, Inc. Gateway 2000, black-and-white spot design, “G” logo, "You' e slogan and HandBook are registered trademarks, and Gateway Gold, ColorBook and Liberty are 
trademarks of Gateway 2000, Inc. The Inte] Inside Logo, Intel and Pentium are registered trademarks Intel Corporation. All other brands and product names are trademarks or registered trademarks of their respective 
companies. Monitors’ diagonal measurements indicate the size of the cathode-ray tube. eae a ا‎ a ns ee a Prices do not include shipping or applicable sales tax. 


a е ана 
We share the vision of being our customers’ only logical choice. 


1993 
Indust Gateway offers first 
First Family PC multimed 
us, TOSS system for $1995. 
Customers rejoice! August 1993 


t doesn t get any 199] 
better than this — Gateway becomes first 


| standard VGA company to win difeur B E. v begins | The ColorBook and 
monitors! Computer Shopper Best i — — | — a à 
June 1989 Buy desktop awards. es Omm NARRA e 
une | [ software with new product lineup. 
Gateway goes online February 1991 systems at na 
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McGraw-Hill pur- | hem - ae - Barely seven years f all desktop PCs and 
chases 386-20s and — old and already monilors. 
achieves immortality April 1991 Microsoft PC 

as Gateway's first Gateway introduces Manufacturer of July 1, 1994 


major Fortune 500 cow-spotted boxes. the Year. Marsus aa: 
customer. showroom in Paris, 


France. 
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pieobawek. October 1993 
Gateway offers our 
first Pentium system, 
the P5-60, for $355 
and sweeps Com- 
pe er" 2 
Cs . ‚ | Buy awards гог їйігс 
You've got а friend In the business. consecutive year. 


October 1990 
Gateway 's first 486 
system hits the market 


value-priced at 
$5,295. 


Gateway 20009 Family РС" Systems 


P5-75 FAMILY PC P5-100 FAMILY РС 


® Intel® 75MHz Pentium® Processor B Intel 100MHz Pentium Processor 
E 8MB DRAM Ш 8MB EDO Performance-Enhanced 


P5-120 FAMILY PC 
Ш Intel 120MHz Pentium Processor 
E 8MB EDO Performance-Enhanced 


E 850MB 10ms DMA Mode 1 EIDE Memory Memory 
Hard Drive E 1GB 9ms DMA Mode 2 EIDE E 256K Pipelined Burst Cache 
B PCI Enhanced IDE Interface Hard Drive Ш 1GB 9ms DMA Mode 2 EIDE 


B 32-Bit PCI Graphics Accelerator W PCI Enhanced IDE Interface Hard Drive 
wi IMB DRAM B 64-Bit PCI Graphics Accelerator W PCI Enhanced IDE Interface 

B 4X EIDE CD-ROM, 16-Bit Sound w/ 2MB DRAM Ш 64-Bit PCI Graphics Accelerator 
Card & Altec" ACS-40 Speakers W 4X EIDE CD ROM, 16-Bit Sound w/ 2MB DRAM 

Ш TelePath? 14.4 Fax/Modem Card & Altec ACS-40 Speakers Ш 4X EIDE CD-ROM, 16-Ви 
Communication Center B TelePath 28.8 Fax/Modem Sound Card & Altec ACS-40 Speakers 

B 3.5" Diskette Drive Communication Center E TelePath 28.8 Fax/Modem 

B 15" 28dp CrystalScan® Monitor B 3.5" Diskette Drive Communication Center 


E 7-Bay Desktop Case Ш 15" 26dp Vivitron" Color Monitor Ш 3.5" Diskette Drive 
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$OFTWARE COLLECTION 
B Microsoft® Encarta*'95 • MS Bob" 
• MS Money 3.0 • MS Works 3.0 * MS 
Publisher 2.0 * MS Publisher Design 
Pack • MS Cinemania®’95 « MS 
Bookshelf? 95 « MS Composer 
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Dinosaurs • Mayo Clinic? Family Health 
Book * and Mayo Clinic Family 
Pharmacist * plus 31 popular MS 
entertainment games. 

Gateway 2000 

Manufacturing, North Е 

Sioux City, South Dakota, 

is ISO 9002 Certified. 


Ш Intel 133MHz Pentium Processor 

Ш 16MB EDO Performance-Enhanced 
Memory 

E 256K Pipelined Burst Cache 

Ш 1GB 9ms DMA Mode 2 EIDE 
Hard Drive 

И PCI Enhanced IDE Interface 

Ш 64-Bit PCI Graphics Accelerator 
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Ш 4X EIDE CD-ROM Drive 
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E MS Works 95 E MS Windows 95 B 104° Keyboard & MS Mouse 2.0 B 104* Keyboard & MS Mouse 2.0 
E Gateway Gold Service & Support E MS Office 95, Professional E MS Windows 95 E MS Windows 95 
$1 5 9 Q Edition* with Bookshelf 95 Ш MS Office 95, Professional Edition* Ш MS Office 95, Professional Edition* 
Ш Gateway Gold Service & Support with Bookshelf 95 with Bookshelf 95 
$1 999 Ш Gateway Gold Service & Support Ш Gateway Gold Service & Support 
"77 $2699 $2999 


5 upplie 5 la Sf і 


B TelePath 288 Fax/Modem Service When You Need It 
Communication Center W Toll-Free Technical Support 24 

Ш 3.5" Diskette Drive Hours A Day, 7 Days A Week 

Ш 17" 26dp Vivitron Color Monitor B Free Software Technical Support 
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B Intel 133MHz Pentium Processor 

E 16MB EDO Performance-Enhanced 
Memory 

Ш 256K Pipelined Burst Cache 

Ш 1.62GB 9ms DMA Mode 2 EIDE 


Hard Drive Ш AnyKey* Keyboard systems & applications (includes 
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Het] Toll free from Canada 
800-846-3609 


GSA Schedule # GS-00K-94-AGS-5150-PS01 
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Ш Automated FaxBack Service 
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Watcom C/C++ 10.5 Gets Visual 


NS ts ok кай ther 


Watcom C/C++ has many things programmers will like. But its integrated 


development environment is best described as spartan. Version 10,5 | 


changes that with the addition of Blue Sky’s Visual Programmer. 
Watcom C/C++ 10.5 continues the compiler’s tradition of multiplatform 
development support. Although it is still Intel-CPU-specific, Watcom 
C/C++ can create 16- and 32-bit applications for Windows, DOS, and 
05/2. It can also create 32-bit AutoCAD applications and NetWare 
NLMs. 
With 10.5, Watcom links the Visual Programmer into the compiler's in- 
tegrated development environment. Visual Programmer provides rapid 
application-building capabilities, similar to those in Visual Basic, to 
C++. You build an application by defining windows, populating the win- 
dows with pushbuttons, scrollbars, and other elements, and attaching 
attributes and actions to the various objects. Visual Builder then gen- 
erates MFC-based source code. As you build your application i in Visual 
Programmer, It “back. fille". MN CUL 
the. Watcom project with the EC CEN Ex Configure Options Jools Window Нер 
appropriate files, | CAFEEN] [rz 3ESIF F7 EN C 
Watcom’s previous version all EH —— — "seem ВШ 
lowed you to regulate con- 
sumption of disk space by op- 
tionally keeping the help files 
on the CD; all other files had to 
go on your hard disk. With ver- 
sion 10.5, you can run most 
everything from the Cb, freeing 


pense of slightly slower exe- 


cution. 1 opted for the “run I == 
The major new feature in Watcom's 


tion time (freeing up more programming tools. 


than 30 MB) and collided with one of the few bugs in the system. Ap- 
parently, the executable copy of the 32-bit C compiler is corrupted on 
some coples of the CD-ROM. A small batch file that І downloaded from 


^ Watcom's BBS. fixed the problem. Watcom says that release 10.6 


(which will be out by the time you read this) will correct that problem. 
It will be. available to version 10.5 owners at no charge.: 


Watcom has also added the Watcom Infobase CD. It contains {among 
other things) technical tips from Watcom's support hotline, faxline, 


is basically a core dump of Watcom’s Technical Support communica- 
tions. Consequently, there's lots of non-C/C++ information on the CD. 
Performance of generated executables (which is among the best) ap- 
pears unchanged. | recompiled the BYTEmark benchmark using version 
10.5 and ran the program on our baseline 90-MHz Pentium machine. The 
results varied by less than 5 percent from scores | obtained using a ver- 
slon 10.0-generated executable on the same machine. 

Watcom C/C++ 10.5 15 priced at $350; owners of previous versions can 
upgrade for $129; a competitive upgrade is $199. Contact Watcom 
(Waterloo, Ontario} at (800) 265-4555 or (519) 886-3700; fax (519) 
747-4971; on the Web, httpz//www.watcom.com. 


OPERATING SYSTEMS 


Vendors Rally 


for 64-bit Unix 


n impressive list of ven- 

dors has endorsed an 
initiative to develop a common 
64-bit Unix API, but it may be 
two or three years before some 
vendors release compliant 
products. The list includes In- 
tel, Hewlett-Packard, Silicon 
Graphics, Digital Equipment, 
Compaq, IBM, Novell, Oracle, 


тш, and practically every- 


ла One else except 
zz Microsoft (which 
= has Windows 


кили = NT). Microsoft of- 


BM ficials say that the 
= NT file system is 
И 64-bit for im- 

H proved perfor- 

— | mance, but the 

PII company has not 
EM announced a 64- 
ay bit version of NT. 
Unix vendors 

== hope to define a 
set of interfaces and a 64-bit C 
programming model for data 
representation to reduce the 
variability that developers face 
today in writing an application 
for several versions of Unix. 
"The real benefactors will be 
the independent software de- 
velopers," says Mark Silver- 
berg, group manager, Unix 
product marketing for Digital 
Equipment (Maynard, MA). “If 
developers have a single spec- 
ification they can program to, 
they won't have to develop or 
maintain different 64-bit im- 
plementations." Databases and 
other data-intensive applica- 
tions will benefit the most from 
64-bit operation. 

The group says it will pub- 
lish the 64-bit specification by 
the end of this year; it also in- 
tends to build from existing 32- 
bit APIs so that today's pro- 


grams will run on future 64-bit 
operating systems. The API 
will also comply with existing 
standards such as XPG 4.2 
(also known as the X/Open 
Spec 1170), POSIX, the Sys- 
tem V Interface Definition 
(SVID), the Common Desktop 
Environment (CDE), and the 
X Window System. 

The 64-bit effort follows an- 
other attempt to unify Unix 
around the Common Operat- 
ing System Environment, an 
initiative that achieved mixed 
results. "COSE was going to 
unify systems management and 
networking, and it didn't quite 
succeed in that," says Scott 
McGregor, senior vice presi- 
dent of products at the Santa 
Cruz Operation (Santa Cruz, 
CA). "But COSE succeeded in 
getting the Unix world, in- 
cluding Sun, to agree on Motif 
as the basis for the Common 
Desktop Environment. That 
alone is a tremendous success 
of COSE, and it's often for- 
gotten." 

The delivery of products that 
comply with the spec is up to 
each vendor. Companies such 
as Silicon Graphics, Digital, 
and HAL Computer already 
have 64-bit versions of Unix, 
and the amount of work need- 
ed for them to comply with the 
specification depends on how 
closely it matches current prod- 
ucts. Others, such as SCO, 
don't currently have a 64-bit 
version of Unix. "SCO plans 
to ship a 64-bit OS coincident 
with Intel shipping the P7, 
which will be a 64-bit proces- 
sor," McGregor says. "That's 
probably two to three years 
away from happening." 

—Dave Andrews 
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NEWS & VIEWS 


SECURITY 


Bank Robbers Go Electronic 


E robbers are trading in 
their firearms for a new 


weapon: computers. And al- 
though companies are usually re- 
luctant to admit embarrassing д 
rips in security, Citibank 
(New York, NY), the 
banking division of 4 "m 
Citicorp, has up- | 
graded all security 
procedures fol- Ё 
lowing a breach of 
the bank's cash man- 
agement system. In a series 
of break-ins, the bank's pay- 
ment system was compromised — i. 
(perhaps with inside deip) m. p 
than the hack of the century: ied. З nj 
million. (The bank says it eventually recovered 
most of that sum.) 

Citibank is not the only bank to suffer from 
electronic burglary: Security expert Árnaud de 
Borchgrave estimates that in just two months 
this year, about $300 million dollars has disap- 
peared, electronically, from U.S. banks. 

In July 1994, Vladimir Levin. a mathemati- 
cian in St. Petersburg, Russia, befriended a for- 
mer St. Petersburg bus driver who had turned 
entrepreneur in San Francisco, according to re- 
cently unsealed court documents. Levin al- 
legedly told his new friend he had found out 
how to wire-transfer money out of Citibank's 
computer system. Twice already, he allegedly 
bragged, he had squirreled substantial amounts 
into his own account in Finland. Court docu- 
ments say Levin's colleague became a partner in 
what would become a multinational hacker ring. 

Just a few weeks later, transfers were made to 
BankAmerica accounts held by Primorye 
(roughly translated as "Shoreland" in Russian) 
Corp. and Shore Corp., both of San Francisco. 
The companies were owned by Levin's friend 
Jevgenij Korolkov. 

By this time, Citicorp officials had begun to 
suspect foul play and started questioning Ko- 
rolkov. Korolkov left the country but apparent- 
ly was not deterred. Instead, the two pressed on 
and recruited new partners around the globe, 
authorities say. By October 1994, 40 more trans- 
fers were made to California. Israel, Germany. 
Holland, and Switzerland. 

Levin, who was system administrator at AO 
Saturn, a St. Petersburg software house, has 
been advised by his attorney not to speak to the 
press. But court documents allege he accom- 
plished the illegal transfers by dialing into 


Employees or 
ex-employees 
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Most acts against a corporation are 
committed with help from the inside, 
Including employees, vendors, and 
contractors. That's according to the 
American Society for Security's 
(Arlington, VA) 1995 Intellectual 
Property Loss Survey. 


A 


Citibank's cash manage- 
ment system. The sys- 
tem allows Citibank cus- 
tomers to initiate their 
own fund transfers to oth- 
er banks; daily turnover is 
about $500 billion. Author- 
ities say that to avoid causing 
suspicion, Levin dialed in from 
his house in Russia late at night. 
Conducting transactions during New York 
business hours would less likely raise alarms. 

Levin apparently used valid user IDs and pass- 
words of other banks, among them Banco del 
Sud in Argentina and Bank Artha Graha in In- 
donesia. How he got those passwords, given 
Citibank's extensive security, is unclear. Inside 
help seems likely, but Citibank claims that no 
employees were involved. Citibank officials de- 
clined to discuss their security procedures with 
BYTE, but a spokeswoman said that the bank 
continuously evaluates and improves its securi- 
ty measures. 

According to Citibank, its security system 
flagged two August 1994 transfers, $26,800 and 
$304,000, as "strange." Bank officials called 
the FBI, who observed the electronic interlopers 
as they made their illegal transfers. U.S. offi- 
cials were also assisted by telecommunications 
employees in Russia who helped track the ille- 
gal fund transfers to St. Petersburg, according to 
published reports. 

Citibank claims it recovered most of the ap- 
proximately $10 million in illegal transfers but 
says perpetrators were able to withdraw “less 
than $400,000" before other banks were noti- 
fied and able to stop the transactions. Officials 
also say that at no time were any client funds 
at risk. 

In March, Levin was arrested in transit at 
London's Heathrow airport. At presstime, he 
was fighting extradition to the U.S. from Eng- 
land. U.S. authorities want to try Levin on 
charges of theft, forgery, and computer fraud. 
Levin's attorney, Colin Reynolds, told BYTE 
that Levin wants to return to Russia. Five al- 
leged accomplices in other countries, including 
Israel, the Netherlands, and the U.S., have been 
arrested. —Udo Flohr 


Whatever 


Hannel a Op 


WEB Technologies’ Amazing 
Compression? (see “Instant 
Gigabytes,” June 1992, 
page 45) 


In an announcement that — 
sounded too good to be true, 
. WEB Technologies (Smyma, 
GA) claimed it had developed - 
a compression algorithm 
that could Squeeze almost 
any amount of data to less 
than 1024 bytes. The com- 
p pany claimed that its 
DataFiles/16 program could 
compress files larger than 
64 KB to about one-six- 
` teenth their original size. 
Skeptics said what WEB 
claimed was impossible, yet 
_ BYTE received numerous in- 
 quiries from readers, many 


` of whom said they felt ob- 


liged to investigate WEB's 
claims, however implausible. 


BYTE contacted WEB for a 
beta version of the software 
so that we could evaluate it. 
WEB at first declined to give 
us the beta, but we said we 
couldn’t write a story about 
the product without one. 
WEB relented and sent us 
the beta version, which we 
tested and wrote about in 
the June 1992 issue. 


Not surprisingly, the beta 
version of DataFiles/16 that 
reporter Russ Schnapp test- 
ed didn't work. DataFiles/16 
compressed fi files, but when 

| decompressed, those files 
bore no resemblance to their 
originals. WEB said it would 
send us a version of the pro- 
gram that worked, but we 
never received It. 


When we attempted to fol- 
low up on the story about 
three months later, the com- 
pany's phone had been dis- 
connected. Attempts to — 
reach company officers were 
also unsuccessful. WEB ap- 
pears to have compressed it- 
self right off the computing 
radar screen. 


Kaboom, Ine. 


CAREN D. POTTER 


о. one of your super- 
tankers bellied-up on a 
reef and is now sliming 
Alaska? Or maybe an- 
other in a series of California earth- 
quakes nuked your parking garage? 
Perhaps a network news show is dissing 
the trucks you make for inconvenient- 
ly exploding on impact? Who ya gonna 
call? Failure Analysis. 

Failure Analysis Associates answers 

nasty questions about nastier failures— 
by machines, buildings, and humans. 
Walk into their Menlo Park. Califor- 
nia, headquarters (one of 11 facilities 
nationwide) and you'll be tripping over 
scientists and engineers brandishing 
Ph.Ds from MIT and Stanford. Com- 
puters are everywhere. More than 1000 
personal computers (laptops, Macs, and 
PC clones) and Silicon Graphics work- 
stations help slake the processing needs 
of the 400-plus employees. Digital 
Equipment minis and IBM maxis hold 
more than 60 databases containing such 
lidbits as 350 million accident and in- 
cident records, as well as handy items 
such as a copy of every U.S. death cer- 
lificate since 1975. 
. The company acquires software by 
the “one of each” method: If there are 
five programs, each a little better than 
the others for a certain type of prob- 
lem, Failure Analysis probably has 
them all. Perusing the typical office 
bookshelf turns up numerous software 
manuals, and not just for word pro- 
cessing and running spreadsheets— 
structural stress-analysis packages and human body-modeling 
programs are just as likely. 

The firm's Phoenix, Arizona, desert test facility is a Disneyland 
of disaster that includes a two-mile road track (festooned with your 
basic potholes, railroad crossings, and water-filled ditches), a 
| 200-foot crash rail that can send a vehicle smashing into a wall 
(or another vehicle—your choice) at up to 90 mph, a 90-foot 
drop tower, and a ballistics range just right for blowing things up. 
What more could a catastrophe-minded techie ask for? 

Failure Analysis CEO Roger McCarthy estimates that the com- 
pany has invested nearly $30 million in technology, and the com- 


When technology goes 
splat, Failure Analysis sends 
in a squad of detective 
engineers wielding heavy- 
duty computer wizardry 


pany spends some $3 million an- 
nually keeping it all up-to-date. 

Why the tech-fest? Technology 
helps supply the missing (or dis- 
integrated) pieces. "We're often 
called in years after an accident 
has happened," explains Garri- 
son Kost, head of vehicle acci- 
dent reconstruction. "By that 
time, the site may have changed, vehicles may not be available. 
We collect all the evidence we can, then use technology to fill in 
the gaps in our knowledge." 


Calamities of the Rich and Famous 

Failure Analysis has been called in on many high-profile cases. 
When Dateline NBC showed a car plowing into the side of a 
GMC truck with side-saddle gas tanks, a made-for-TV collision 
that produced a dramatic fireball, General Motors got suspicious. 
GM scored a major PR body-slam when Failure Analysis showed, 
using computerized video enhancement (and searching dozens of 
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junkyards to find the actual vehicles), that 
puffs of smoke appeared a fraction of a 
second before the collision. NBC had 
rigged the truck with rocket motors to en- 
sure it exploded telegenically. The net- 
Work wound up eating on-air crow to fore- 
stall the libel case of the century. 
Conspiracy fans were paying avid at- 
tention when Failure Analysis reexamined 


Using flight data andthe | 9 
cockpit voice recorder, 
Failure Analysis 
recreated the approach 
of a 1981 World Airways 
flight into Boston's 
Logan Airport (below). 
The plane slid into 
Boston harbor (right). 


On January 17, 
1994, 

an earthquake 
measuring 6.6 
struck the Los 
Angeles area, 
causing more 
property damage 
than any 
earthquake in U.S. 
history. This 
parking structure 
was one of the 
more artistic 
casualties Failure 
Analysis 
investigated. 
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some of the JFK assassination evidence 
for the American Bar Association’s mock 
trial presentation, “The United States v. 
Lee Harvey Oswald.” The company 
showed that an assassin on the sixth floor 
of the Texas School Book Depository 
could have committed the murder alone. 
Owners (and insurers) of property dam- 
aged in the 1994 Los Angeles earthquake 


In 1988, a series of 
explosions, the largest 
one exceeding the 
equivalent 

of 1.5 million pounds 
of TNT, destroyed a 
chemical plant 

in Henderson, Nevada. 
Two people died, and 
the surrounding 
community suffered 
more than $70 million 
| in damages, Failure 

1 Analysis determined 
that the explosion was 
due to a leak in a 
natural-gas line under 
the plant. 


hired Failure Analysis to determine the 
extent of the damage. Following exten- 
sive and hazardous field work, and com- 
puter simulation of building behavior, the 
company could make useful recommen- 
dations about whether buildings should be 
repaired or trashed. 


How James Dean Died 

Failure Analysis's re-creation (commis- 
sioned by the TV show What Happened?) 
of James Dean's fatal car crash 40 years 
ago is a good example of the puzzles the 
company pieces together. Without much to 
go on, Failure Analysis used computers to 
reconstruct the event as a three-dimen- 
sional animation and eventually fingered 
the driver at fault and showed how fast 
each car was going when they collided. 

Dean, accompanied by his mechanic, 
was driving his Porsche Spyder from Bak- 
ersfield toward Monterey, where he was 
going to race the car. It was a clear day. At 
5:45 p.m., on a straight stretch of two-lane 
asphalt road, where U.S. 41 and U.S. 46 in- 
tersect, Dean's westbound car collided 
with an eastbound Ford. Dean was killed 
and his passenger suffered broken bones, 
but the driver of the Ford had only minor 
injuries. What happened? 

James Dean's live-fast, die-young rep- 
utation suggested an open-and-shut case: 
His speeding and recklessness must have 
been to blame. But strangely, as Failure 
Analysis started scrutinizing the accident, 
this hypothesis didn’t hold together. "Dam- 
age to the vehicles didn't indicate an ex- 
tremely high-speed collision," says Kost. 

The steps in reconstructing this acci- 
dent are typical of Failure Analysis inves- 
tigations, according to Kost. (An investi- 
gation can cost anywhere from $5000 to 
$50,000, depending on the complexity of 
the accident—double that if you want com- 
puter animations. The Dean case cost an 
estimated $50,000, but those findings were 
intended for a TV audience, not a court- 
room.) First, the analysts collected what- 
ever information they could: the original 
California Highway Patrol report, state- 
ments from two people in a car following 
the Ford, a few photos of the road and ve- 
hicles after the accident, roadway "as built" 
drawings, and three aerial photos of the 
site taken the same year as the accident. 
Not much to puzzle out the truth. 

The next step was creating computer 
models of the vehicles, their paths, the 
scene, and the surrounding terrain. Lacking 
the actual vehicles, Failure Analysis digi- 
tized two "exemplar" vehicles—twins of 
those mangled in the accident—using a 
theodolite, a computerized surveying tool 
that automatically records x, y, z coordi- 


themselves 


Plug and Play faxmodems for Windows 3.1 and Windows 95 


Supras new Plug and Play modems are so simple to install, they virtually install themselves. Best of all, they 
G bring Plug and Play ease to both Windows 3.1 and Windows 95! 
TUN So youll experience quick-and-easy installation in your system today, and again 


when you upgrade to Windows 95! Just plug in your modem, install the 


\ 


accompanying software, and youre ready to go. No 
Installs in minutes 


Windows 3.1 
DOS 5.0 or higher 


more jumper hassles, device conflicts, or time- 


consuming diagnostics. Configuration is automatic - Just Windows 95 
Plug and Play! And theres a Supra Plug and Play modem 
designed especially for you. Choose from either the SupraExpress 
144i PnP (14,400 bps) or the SupraFAXModem 288i PnP (28,800 bps). 
на Call 1-800-727-8647 today for the 


Supra reseller nearest you. 


Check out Supras World Wide 
Web site 


| 
| 
|o http://www.supra.com 


Supra corporation 


Communications Made Simple" 


DELL LATITUDE 


IT’S LIKE 
GETTING 
THIS MUCH 
BATTERY LIFE 
IN YOUR 


NOTEBOOK. 


—— eel 


INTRODUCING OUR 


DELL” LATITUDE” ХРі POST 
90MHz PENTIUM® PROCESSOR 

* 104° SVGA Active Matrix Display 
• ВМВ RAM (40MB Max ВАМ) 

« 256KB L2 Cache 


e 420MB Removable Hard Drive 
(1.268 Max} 


e Smart Lithium lon Battery with 
Advanced Power Management 


e 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Type 11/1 Type Ill PCMCIA 51015 

• 6.2 Pounds 

* Optional Dell Latitude DeskDock™ 
Available 

• 3 Year Extended Warranty! 


х Add a 1.2GB hard drive for 
$800 more. 


74299 


Business Lease’: $155/Mo. 
Order Code 4800035 


DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 
• ВМВ RAM (40MB Max ВАМ) 
» 256KB L2 Cache 


e 420MB Removable Hard Drive 
{1.268 Max) 


e Smart Lithium lon Battery with 
Advanced Power Management 


• 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Type 11/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 


• Optional Dell Latitude DeskDock 
Available 


• 1 Year Warranty! 


ж Order an additional smart Lithium 
lon battery for only $199 more. 


$2599 


Business Lease: $95/Mo. 


PENTIUM PROCESSOR 
NOTEBOOK. 


DELL LATITUDE XPi P90D 
90MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 
¢ 8MB RAM (40MB Max RAM} 
• 256KB L2 Cache 


• 420M8 Removable Hard Drive 
(1.2GB Max) 


e Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Type 11/1 Type Il! PCMCIA Slots 
• 6.2 Pounds 


• Optional Dell Latitude DeskDock 
Available 


e 3 Year Extended Warranty 


* Add a 28.8 PCMCIA X-Jack 
modem for $299 more. 


$3499 


Business Lease: $129/Mo. 
Order Code #800027 


DELL LATITUDE LX 4100D 
100MHz INTELDX4™ PROCESSOR 
• 10.4" Dual Scan Color Display 
• ВМВ RAM (24M8 Max RAM} 

» 128KB L2 Cache 


• 420MB Upgradeable Hard Drive 
(B10MB Max} 


• $99 More for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 


• 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Type 11/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 
• 1 Year Warranty 


x Upgrade to an Active Matrix color 
display for only $300 more. 


System Not Pictured 


$1999 


Business Lease: $74/Mo. 
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Unlike most Pentium processor 
notebooks, Dell's Latitude XPi gives 
you battery life thats actually “big: 

Thats not just an idle boast, either. 
In the independent VeriTest "Cross 
Country" test; the Dell Latitude ХР! 
P75D notebook lasted an average of 
four hours and forty minutes. 

So pick up the Dell Latitude ХРІ 
notebook. And get big battery life 
without the obligatory big battery. 


800-822-2870 


In Canada? call 800-668-3021 
Mon-Fri 7am-9pm CT © Sat t0am-6pm СТ 
Sun 12pm-5pm CT © http://www.us.dell.com/ 


Order Code #800025 Order Code #800020 Designed for 
Promotional pricing is not discoentable. **The VoriTest Cross-Country v2.0 test simulates typical excoutive usa of Microsoft а tel LET 

Office applications in Microsoft Windows® 3.11 during an airplane flight. Power managamant was enabled and ВМВ RAM was in ide „25% 

installed. VeriTest, inc. is located in Santa Monica, CA tFor a complete copy of our Guarantees or Limited Warranties, please write ins! =; AA- 

Dell USA LP. 2214 W. Braker Lana, Building 3, Austin, TX 78758. OBusinass leasing arranged by Leasing Group, Inc. *Prices and ‘eng Ф 
spacifications valid in the LES. onty and subject to change without notice. Microsoft, Windows and tha Windows loga are registered Microsoft® 
trademarks of Microsoft Corporation [ha ime inside logo and Pentium are registered trademasks and IntelDXA is a trademark of : v --—— = 
Intet Corporation ©1995 Dell Computer Corporation. АЙ rights reserved. pentium Windows 95 


nates of an object in AutoCAD-standard CMM 
DXF format. The company’s theodolite | Simulation of James Dean's Fatal Crash | 


gets a lot of exercise, as does the publica- 


tion Auto Trader: It’s a good way to find | EK Y 
exemplar vehicles, which Failure ima | | Post- Accident Point of Rest 
buys whether they run or not. 

Wavefront’s Advanced Visualizer high- | " 
end visualization software, which Failure | Milly, pole 
Analysis runs on Silicon Graphics work- | 3 
stations, imported the sketchy vehicle in- | 
formation in the DXF file. Applying sur- | i as te 
faces, textures, and colors to the digitized 
points resulted in photo-realistic 3-D com- 
puter models of the Ford and the Porsche 


in the accident, right down to details such 
as the race numbers on Dean's car. 


Collisions by Computer 

Failure Analysis pored over vehicle pub- 
lications of the time, gleaning particulars 
such as: The Ford weighed 3000 pounds, 
significantly outweighing the 1400-pound 


accident, according to photos of the scene. | 


* NT ңиш... a i ua pe | Ка as E. in neck ‘ak Ie. TER i 7] 


Porsche. This news, along with vehicle es- Y Бе FET di 8 . | EDSMAC | 
танад جا‎ оиса lite oni | Post-Impact Trajectory — V1 Porsche simulations using | 
stiffnesses), descriptions of the road sur- | —— mph о xi mph | 
face, apparent point of contact, and the fi- e57mph — | tar Dean's Gar 


nal resting positions of the two vehicles, 77 mph | 67 mph | resulted in points | | 
was dumped into the hopper of Engineer- МЕБ | of rest beyond | 
ing Dynamics Corp.’s Simulation Model of pez where the car 


Automobile Collisions program (EDS- — d V1 Porsche se вна 
MAC). Using principles of mechanics, this PCXLI pu ай annem ی اک‎ in T4 

в i I——— | 1 > | 
PC based package could determine the tra- TR) Ta i 1 ' simulation, 
jectories of the vehicles after the collision, (55 mph) | Dean was 
as well as the damage to each vehicle. The | Р e probably going 
laws of physics, after all, apply even іп | 57 mM. 


California, and even to James Dean. ڪڪ‎ e 
The engineer tried out different combi- ———— A ———— 
nations of speeds and angles, allowing the i ' Vehicle Мо. 2 In an EDSMAC damage 
vehicles to crash on-screen many times, EDSMAC profile, догу durat Hh 
until the vehicles ended up in just the right Damage Profiles represe y darken 


Ж: — С лан areas. (Dean’s Porsche is 
positions and the simulated damage PSIM (degrees) Vehicle No. 1.] PSIM refers 


matched that of the actual cars (as pre- Veh #1 278.0 to the orientation of the 
served in photos). Guessing high speeds Veh #2 3:33 — midpoint of vehicle damage. 
for Dean’s car caused the simulated vehi- | _›ү Dalta-V (mph) Delta-V is the change in 
d : | velocity at the point of 

cle to overshoot its actual point of rest. Veh #1 32,9 3 ; 
(Bae the fi *Post-] t Traiect Veh #2 17.9 impact. While EDSMAC's 
ee the iu | ost-Impac rajec ory— graphics lack flash, its 
V1 Porsche" at right.) When the simulation calculation capabilities were 
best duplicated the actual events, Dean's | critical to this ere 


car turned out to be going only a modest 57 
mph, while the Ford's speed was 55 mph. 
So much for the speed-demon theory. 

With the right vehicle speeds, EDS- 

MAC can spit out position and velocity 
` for each time step in the simulation: just 
the data Wavefront software needs to gen- 
erate motion paths for an animation. | 

They also re-created the accident scene, | 
using Wavefront, to make the presenta- | 
tion look more realistic. Theodolite mea- | 
surements again marked the exact 3-р lo- | 
cations of the two intersecting roads, their | 
center lines, telephone poles, and other | 
landmarks, which were fed into AutoCAD Е. 
as the basis for creating а 3-D plot of the 


— — zo 


generated this image of the 

two cars about to collide. 
Above, a photo of Dean's 
е, 
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Performance by Conner. 


Loaded with all the latest applications and graphics 
programs, your system is pushed to the limit. Your high- 
end workstation, server or RAID storage sub-system 
needs high capacity and superior performance—but your 
current disk drive cant handle the demands. 

` Fortunately there's the Conner 3.5-inch Filepro 
Performance 1, 2 and 4 GB disk drives. With an industry- 
leading data transfer rate of 87.2 Mb/sec and an average 
seek time as low as 8.5 msec, the Filepro Performance 


family satisfies even the most rigorous performance 


— requirements. 
Conner ДЇ ҮТ l'scdorcmance Dish Drives q 
Plus, with 
СЕР2105/2107 CFP4207 
ЧР 43GB up to 4 GB 
8.5 mær 9.0 msec. of capacity 
687/97.1Mb/S 872 MWS he Fil 
5400/7200 7200 the Filepro 
FAST SCSL-2 FAST SCSI-2 
FAST-WIDE SCSI-2 FAST-WIDE SCSI-2 FAST-WIDE SCSI-2 Performance 
$ 5 5 А 
m T шай drives are 


disk drives 
deliver superior 
today’s most 


demanding 
applications. 


AWESOME 


perfect for storing high-capacity applications B 
such as digital video, quad-speed CD-ROM З 
recording and graphics. Up to 4 GB! 
In fact, New Media magazine was so impressed 
with the Filepro Performance 4207 that they voted it 
the top A/V disk drive performer in the 4 GB category. 
Conner disk drives feature up to 1,000,000 hours 
MTBF and are available in FAST SCSI-2 and FAST-WIDE 
SCSI-2 interfaces—backed by our extensive five-year 
warranty. And we're continually expanding the Filepro 
family of cost-effective, high-capacity disk drives to meet 
your growing system needs. 
So if all those high performance needs are making 
your head spin, call Conner today аг 
1-800-626-6637. We guarantee that G "a! 1/ Y/ = 
performance by Conner will put Gir VA VES E. 
your mind at ease. The Storage Answer 


Conner ConFax (West) 408.456.4903, (East) 407.262.4755. CFP 1080 #5512, CFP2105 #5513, CFP2107 #5516 (A/V #5407), CFP4207 #5406 (A/V #5408). 
Conner Peripherals World Headquarters, 3081 Zanker Road, San Jose, CA 95134. Tel: 408.456.4500. ©1995 Conner Peripherals, Inc. All trademarks or registered trademarks are the property of their tapective owners. 
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scene. This plot ensured that the anima- 
tion was scaled precisely. A photograph 
of the scene was applied as a texture map 
to give a near photo-realistic look. 


Better Than Film at 11 

The fruit of all Failure Analysis’s labor 
was a 45-second 3-D animation of the ac- 
cident, from many points of view. (See the 
still image on page 48NA 6.) One of the 
many benefits of using computer anima- 
tion, as opposed to a video re-creation, for 
instance, is that the "camera" can be placed 
any where: in the car following the Ford, in 
the Ford's driver's seat, even showing what 


Autodesk 

Sausalito, CA Ҥ- 
(800) 879-4233 
(415) 332-2344 


Engineering Dynamics Corp. 
Beaverton, OR... 
(503) 644-4500 


Failure Analysis Associates 
Menio Park, CA 
(415) 326-9400 


Silicon Graphics 
Mountain View, CA 
(800) 800-7441. 
(415) 960-1980 


TNO (The Netherlands Organization) 
Delft, The Netherlands 

+ 31 15 143 416 

+31 15 572 104 


Wavefront Technologies 
Santa Barbara, CA 
(800) 545-WAVE 
(805) 962-8117 
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Dean himself might have seen. While $ 
the spectacle isn't gory—no cars | 

crumpling or glass flying into the 

air—it certainly does make clear 
what actually happened. Dean wasn't 
speeding excessively. Neither was the driv- 
er of the Ford. That driver made a bad 
judgment and turned left in front of Dean. 


The Science of Uh-Oh 

Far more of Failure Analysis's work ap- 
pears on the witness stand than on the TV 
screen. Typically, a company being sued, 
or its insurance carrier, hires Failure Analy- 
sis to perform its own independent inves- 
tigation and testify as an expert witness. 
The analysts usually bring some support- 
ing visual aids: a graph of a computer 
analysis, or, as in the Dean case, a full- 
blown computer animation. 

Computer animations are so convinc- 
ing that a judge might disallow them, 
thinking their realism could confuse the 
jury into thinking they portray actual 
events. Nonetheless, they are usually ad- 
mitted as evidence since part of the job of 
the Failure Analysis witness is to convey 
the science that went into making the ani- 
mation accurate. "We only use computer 
animation when we need to get across a 
sense of the time or a complicated se- 
quence of events," says Kost. "Or, to show 
the point of view of the driver, to illus- 
trate what he could or could not see." 

Because accidents often tragically in- 
volve human injury or death, Failure 
Analysis also has biomechanical engineers 
who specialize in assessing injuries. These 


«4 Data obtained from 
instrumented anthropometric 
dummies is used to assess injuries - 
and compare different accident 
situations. 


Y Engineers at Failure Analysis's 
Test & Engineering Center in 
Phoenix use this static roll-aver 
device to turn a car 90 degrees for 
integrity. The device can also tum 
^ a car completely over for studies of 
' | occupants during rollovers. 


engineers use simulation software running 
on Silicon Graphics workstations to eval- 
uate injury-producing forces acting on the 
body. Packages such as TNO’s MADY- 
MO (Mathematical Dynamic Modeling) 
estimate loads on the human body using 
vehicle motion and the geometry of a ve- 
hicle's interior. They can, for instance, cal- 
culate if the force in a collision is enough 
to justify claims of whiplash. 

Ironically, the same sophisticated tech- 
nology that helps make the world safer 
will almost certainly be misused by the 
luckless and the clueless. "Technological 
sophistication has the potential to make 
failures and accidents less likely, because 
the computer can second-guess you," CEO 
McCarthy says. "But at the same time, 
there will be an increasing number of peo- 
ple who don't understand the total system 
implications of what they're doing. In 20 
years, Failure Analysis will be in the busi- 
ness of solving increasingly technologi- 
cal and system-related issues, such as 
Three Mile Island and similar control fail- 
ures caused by people who didn't under- 
stand technology." 

And that's why their business will prob- 
ably continue booming. M 


Caren D. Potter is a freelance writer who 
lives in McKinleyville, California. You can 
reach her on the Internet by sending E-mail 
to cpotterG northcoast.com. 


JOHN MONTGOMERY 


he War of Desire and Technology at the Close of the Me- 
chanical Age by Allucquére Rosanne Stone is exactly the 
kind of book you’d expect to find the word hermeneutics in. It’s also 
m3 the kind of book in which you'll find the word s***head. Between 
ИШИНИ strings of obscure words and captivating stories, you'll discover a 
mi philosophical analysis of what it is to interact with other people in 

our increasingly digital world. 

Stone employs several writing styles, ostensibly in an attempt to echo the con- 
fusion of a digital culture. It's a little like reading an article from Esquire right af- 
ter one from the Journal of Sociology Nerds: a bit startling but invigorating. But 
Stone is at her best when telling stories. Her recounting of the trial of a man ac- 
cused of raping one of the personas of a woman with multiple personality disor- 
der is interesting, enlightening, and dramatic. 

Throughout the book, though, she resorts to academic prose. One example is 
in her description of how a customer of a phone-sex service will supply missing 
information (e.g., how a partner looks) with idealized fantasy. Her explanation goes 
on for nearly two pages and says nothing more than that people who listen to phone 
sex use their imaginations. Surprise. 

The book concludes with an attempt to draw together these diverse styles: “In 
this brief time of upheaval and promise that always accompanies the transition be- 
tween modes of experience and thought... there is a window of opportunity to 
transform the way academic discourse in the humanities and social sciences 
works.” After making this point, Stone goes off on a peculiar extended metaphor— 
that of the vampire Lestat as anthropologist. Hmmm. 

There are a few wonderful stories in The War, but there are too many places, 
particularly in the beginning, where it's just too easy to 
put it down and reach for your worn copy of Neuro- . 
mancer or Snow Crash. These pieces of fiction relate — 
most of what Stone is trying to convey far more effec- 
tively and memorably. 


John Montgomery, who is located in BYTE's San Mateo 
office, heads the features department. He can be reached 
on the Internet or BIX at jmontgomery Q bix.com. 


YES, YOUR PC HAS A MIND 


ARTIFICIAL MINDS by Stan Franklin MIT Press, ISBN 0-262-06178-3, $35 


ill your computer ever have a mind? After reading Artificial Minds by 
Stan Franklin, I believe the answer is clearly: You're asking the wrong 
question. At the very beginning of Franklin's genial "tour," he sets out seven 
propositions he intends to illustrate. Because these include “mind is better viewed 
as a continuum rather than a Boolean notion" and “mind, to some degree, is im- 
plementable on machines," the outcome of the story is never in doubt. However, 
as a good storyteller, Franklin makes the journey both entertaining and educational. 

He's prepared a hearty smorgasbord, with dishes drawn from many fields. I went 
light on the neurons and ganglia, merely sampled the semantics, but I took large 
helpings of mathematics, physics, and robotics. You'll also encounter AI, Turing 
machines, Schródinger's cat, Gódel's theorem, genetic algorithms, artificial life, 
chaos theory, and legions of robots. Although it's written for the nonexpert, 
there's plenty to interest professional researchers. Ш —Edmund X. DeJesus 


BOOKS & CD-ROMs 


ANIMAL BEHAVIOR 


EYEWITNESS ENCYCLOPEDIA OF NATURE 
Dorling Kindersley Multimedia, 95 Madison Ave., 
New York, NY 10016, (212) 213-4800, $54.95 


HOW ANIMALS MOVE Maris Multimedia/The 
Discovery Channel, 100 Smith Ranch Rd., Suite 301, 
San Rafael, CA 94903, (415) 492-2819, $49.95 


Fo most people, getting back to nature 
means cutting the lawn. These CD- 
ROMs offer an alternative for those of us who 
want a little more adventure yet are not in- 
clined to desert safaris or underwater diving 
expeditions. 

Eyewitness Encyclopedia of Nature re- 
quires Windows 3.1. It transports you to a 
virtual biological library, where you can ex- 
plore everything from the savannas of Africa 
to the world beneath a microscope. The in- 
terface consists of books, posters, and speci- 
men drawers that offer links to a number of 
organisms. By selecting a direction on a com- 
pass or coordinates on a sextant, you can ex- 
plore the habitats and environments in which 
these animals live. The CD-ROM also in- 
cludes a detailed time line, an extensive search 
tool, a useful help section, and a quiz that 
asks related questions at various difficulty 
levels. 

How Animals Move requires Windows 3.1 
or Mac System 7.0. This CD-ROM is meant 
for a preteen audience. It offers 11 guided 
tours through various methods of animal mo- 
tion, including running/walking, burrowing, 
swimming, and gliding. Tours include short 
video examples of animals moving by land, 
air, or sea. 

The simple-to-use interface also links to a 
game page, where you can choose from four 
categories: interactive graphs, experiments, 
simulations, and games. One interactive graph 
lets you control the jump of a kangaroo by 
adjusting air density and slope. A walking- 
and-running experiment calculates times and 
the energy used by runners over various dis- 
tances, An interesting simulation lets you con- 
trol the swing of a gibbon monkey. 

If you're daring enough to go beyond the 
outdoor mowing experience, these two CD- 
ROM titles might provide just the thrill you're 
looking for. 

Jeff МасСіау 
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MOUNT VESUVIUS ERUPTING 
BEFORE SOUND BLASTER 32. 


What happens [стт 
when awesome geo- 
thermal forces vent 
through a typical sound card? 

Мот nearly enough. 

What happens when the 
same forces vent through a 
next generation Sound 
Blaster? 

You mop up the magma 


and start over. 
AND AFTER. кешр 
al, affordable 
Sound Blaster 32™ from 
Creative Labs. Genuine Sound 
Blaster with next generation 
wave-table synthesis, CD- 
quality digital audio, upgrade- 
abilicy and some of the hottest 

new games on the planet. 

And, because it’s a Sound 
Blaster, you know it works 
with all your favorite games 
and multimedia applications. 
Sound Blaster 32 is the 
right choice. To experience 
Sound Blaster 32 for yourself, 
see your local Creative Labs 


dealer today. 


" ER m REAL INSTRUMENTS. 
2 im ч 


y*. га REAL SOUNDS. REAL VALUE. 
л ы 


в_л5тЕг 32 РАР CRTATIVT 


CREATIVE LABS, INC. 


THE NEXT GENERATION SOUND BLASTER multimedia iSS% Creative 
Circle 106 on Inquiry Card. | s 


PLUG AND PLAY NOW AVAILABLE 


© 1925 Crearive Technology Lrd. Sound Blaster it a registered trademark and Sound Blaster 32, multimedia is Creative and the Creative Labs logo are rrademarks of Creative Technology Led. U.S. smquiries: Fax Back Service 408-428-2389, 


World Wide Web (hetp://wurw.ercaf.com), Creative Labs Customer Response Center 1-800-998-5227, All other trademarks are the property of their respective holders. All rights rererved. 


PAUL KORZENIOWSKI 


network is a haystack. The 
printer you want to send 
your file to is a needle. If the 


haystack has two or three straws, no 
problem. But have you ever seen a pint- 
size haystack? 

The key to needle hunting lies in an 
effective directory system that can lo- 
cate and identify users, servers, files, 
and other resources. But it’s not sim- 
ple—the problems with administration 
and synchronization alone often appear 
insurmountable, and competing stan- 
dards form another haystack as night- 
marish as your network. The solution 
may lie with the ISO’s X.500 specifi- 
cation. But until X.500 gains more ac- 
ceptance, you're left with directory sys- 
tems that often weren't designed to 
handle the load they carry. 


The Administrative Nightmare 

Many users never get beyond their own 
network's neighborhood and don't re- 
alize there's a problem. For them, every- 
thing works fine. Not so for the network 
administrators, who maintain the direc- 
tories that store user names and addresses 
in flat-file structures or DBMSes. As 
users join, leave, or move, each change 
requires a directory update. 

With networks growing, the number 
of directories has also skyrocketed, and 
manually monitoring a dozen or more 
directories is time-consuming, imprac- 
tical, and prone to error. There's also a 
time lag. In many organizations, technicians enter new informa- 
tion only weekly or monthly. Until the next update, the network 
is vulnerable to security breaches. 

Most companies want to automate the updating process, but au- 
tomation raises complex technical problems and trade-offs. “Di- 
rectories are one of the most difficult issues to solve because 
they touch applications, networks, and users," notes Aaron Con, 
a product manager for Microsoft Exchange (Bellevue, WA). 


What's in a Name? Or a Directory? 

Most companies want at least one global directory of all users, plus 
smaller directories throughout the network. How much global in- 
formation should be stationed in the remote directories? As more 


With directory services, 
you're supposed to be 
able to find anything, 
anywhere. Do they work? 


Needle Hunting 


information is stored, response times slow. 
For vendors, the challenge is to create a 
structure that's flexible but fast. 

Also, vendors have to include mecha- 
nisms to ensure that each directory is 
aware of any change; this process is called 
directory synchronization. As networks 
grow, so do synchronization problems. Maintaining changes on 
a network with two dozen directories and 10,000 users can bring 
the system to its knees. 

What's worse, today we rely on directories for sophisticated 
tasks such as network security. Consequently, they need to be 
flexible enough to support a wide range of uses. 

“The major issue companies face with networks is cost of 
ownership," says David Eckert, the NetWare Directory Service 
(NDS) product manager at Novell. Without robust directory 
services, a technician can service only 100 or so users. With ro- 
bust services, he can handle 500." 

The Gallup Organization (Lincoln, NE) supports 2000 users 
worldwide. In 1992, the company began to build a WAN. Tim 
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Needle Hunting 


a ee E 
X.500: THE ONCE AND FUTURE ANSWER 


In the mid-1980s, the ISO began outlining 
X.500, a standard that builds directories on 
distributed databases so that companies 
can divide their networks into distinct do- 
mains. Information is passed between do- 
main servers in a hierarchical manner. 

The first standard, completed in 1988, 
lacked needed features, such as replica- 
tion. Also, X.500 was rigid, requiring ad- 
dresses defined in a fixed manner: country, 
company, organizational unit, and locality 
information. By the time X.500 came into 
existence, many firms were reluctant to 
discard exlsting addressing schemes. 

Also, the standard was designed to work 
with X.400, a lower-level E-mail standard, 
and it didn't work easily with other types of 
mail systems. 

A 1992 version of X.500 includes repli- 
cation facilities, so multiple copies of a 
global directory can be kept on different 
machines. Users now have the flexibility 
to customize addresses. 

Problems may arise because the current 


Gilkerson, Gallup's director of worldwide 
network operations, says the organization 
examined Banyan Systems' Vines and 
NetWare. ““We determined that Vines was 
easier to maintain and required fewer tech- 
nicians than NetWare.” 

Then, NetWare supported only simple 
directory services with its bindery, which 
stored addressing information on one 
stand-alone server. À technician had to re- 
lay each change to all network directories. 
Banyan's StreetTalk directory service au- 
tomatically transmits changes to servers. 

With distributed directories, a user can 
walk up to any machine on a network, en- 
ter a password, and begin working. With 
stand-alone directories, users can access 
information only when they are connected 
to a particular server. "Many employees 
travel, so we wanted to make it easy for 
them to work on the road,” Gilkerson says. 

Banyan is offering directory services to 
NetWare users, and Novell is trying to catch 
up. With NetWare 4.0, the company added 
a robust global-naming service. Novell's 
Eckert notes that the service lets technicians 
divide directories however they wish. 

Microsoft has been well behind the other 
network OS ( NOS) vendors in terms of di- 
rectory services. It offers a rudimentary di- 
rectory with Windows and plans to add 
global capabilities with the Cairo release of 
Windows NT, scheduled for next year. 
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specifications are broad and vendors have 
a lot of latitude. There are no accepted APIs 
that outline how to move information from 
one X.500 system to a second. 

A directory system includes a list of such 
mailing addresses as well as the software 
needed to move it from one location to 
the next. X.500 has a hierarchical direc- 
tory structure and global information; in- 
structions are stored in a global Directory 
Information Tree (DIT). This information is 
then broken up and spread to different di- 
rectories, dubbed Directory System Agents 
(DSAs), through a network via a Directory 
System Protocol, which lets directories ex- 
change information. 

The Directory User Agent (DUA) is client 
software that presents directory options 
to a user. À DUA then accesses the near- 
est DSA via a Directory Access Protocol 
(DAP), which connects a user to a direc- 
tory system. DSAs then exchange infor- 
mation so the user can either transmit a 
message or locate a mailing address. 


Directing E-Mail 
E-mail suppliers have developed sophisti- 
cated directories. Gallup users work with 
Lotus's сс:Ма and its directory services 
as well as with StreetTalk. “When we in- 
stalled our network, cc:Mail was the only 
robust mail package running on Vines,” 
Gilkerson explains. 

The Lotus product features Automatic 
Directory Exchange (ADE), which auto- 
matically updates all cc:Mail user addresses. 
Two years ago, Pathfinder (Waltham, MA) 
migrated from stand-alone PCs to a Net- 
Ware LAN and selected cc:Mail. “Many 
employees work in third-world countries, 
so we needed a mail system that 
supported a variety of transmis- 
sion types,” notes John Talbot, 
systems manager at Pathfinder. 
Managing updates to 15 remote 
directories is simple; ADE auto- 
matically transmits each new en- 
try to all locations. 

Microsoft Mail 3.0 got distrib- 
uted-directory capabilities in 1992. 
It updates E-mail systems, gate- 
ways, and personal directories at 
programmable time intervals. 


Multivendor, Multiproblem 

The Lotus and Microsoft products 
keep their own directories in sync. 
But many companies have multi- 


Banyan’s StreetTalk is a widely used, flexible directory service 
that’s also easy to administer. 


ple E-mail systems to synchronize. Unfor- 
tunately, many vendors designed incom- 
patibilities into their directory services. One 
product may support addresses with three 
fields of eight characters each, while a sec- 
ond works with four 10-character fields. 

One way to solve this problem is open 
APIs, as with cc:Mail and Microsoft Mail. 
Users and third parties can then design 
translation programs. But few corporations 
are willing to take on this job. “A com- 
pany we work with supports 23 different 
mail systems, so it’s looking for ways to 
minimize directory management rather 
than take on new chores,” notes Con. 

These companies turn to third-party 
tools. For example, Soft*Switch’s (a di- 
vision of Lotus) Directory Synchroniza- 
tion Protocol (DS/P) translates directory 
information among Banyan, Digital Equip- 
ment, IBM, Lotus, Microsoft, Verimation, 
and Wang Laboratories mail systems. 

Most directory-exchange programs of- 
fer only the least-common-denominator 
function set. For instance, one directory 
system may support authentication, but 
the synchronizing software doesn’t. The 
result? Good-bye security. 

At Prudential Insurance ( Roseland, NJ), 
50,000 users work with Digital’ s All-in-1, 
IBM's Office Vision, Lotus’s cc: Mail and 
Notes, Microsoft Mail, and Novell's MHS 
mail systems. Prudential had been seeking 
a directory-synchronization system since 
the early 1990s, says Randi Mather, an as- 
sociate systems manager. In 1993, Pruden- 
tial began testing Lotus's Enterprise Mes- 
saging Exchange (EMX). The company 
found it flexible enough to synchronize Pru- 
dential's many mail systems and put it into 
service in 1994. EMX sends between 100 
and 500 administrative and address changes 
through the system each day. “Since EMX 
was introduced, Lotus has delivered add- 
on modules, which have made management 
of our mail systems simpler," Mather notes. 

continued 
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The McGraw-Hill Companies 


If you're surprised by the extent of the McGraw-Hill brands and 
companies listed above, then you'll understand why we've included 
them in our name. The change reflects the breadth of our respected 
businesses and our growing commitment to the diverse strengths of 
our people. It also expresses our pride in being a leading information 


services organization, offering valuable analysis and knowledge to 
worldwide markets through a broad range of traditional and 
electronic media. While we will always embrace the McGraw-Hill 
values of high quality and editorial integrity, our new name serves as 
a reminder that we are equally dedicated to looking ahead. 
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Needle Hunting 


What Kind of Directory? 

EMX is geared only to E-mail sys- 
tems, so users must maintain other di- 
rectories. “A LAN OS houses one di- 
rectory, a mail system has a second, 
and the phone system operates a 
third," says Rapport Communications' 
Dan Blum. "They're all growing, so 
management is becoming more diffi- 
cult. Long term, companies want to 
consolidate all their directories into a 
single system." 

Consolidation would ease software 
development as well as user adminis- 
tration. Applications developers often have 
to build their own directory services. “СЮе- 
velopers would prefer to focus on appli- 
cations features, not basic networking 
items such as directories," notes Michael 
Wixon, who is Banyan's director of part- 
nerships. 

In April, Banyan unveiled Universal 
StreetTalk, which is a directory service 
available free of charge to software and 
hardware suppliers. Cisco Systems, Col- 
labra Software, Oracle, and SAP AG have 
all indicated they will incorporate it in their 
products. 

While such work represents a step in 
the right direction, Universal StreetTalk 
is still proprietary and requires at least one 
Vines server. Users would prefer a stan- 
dards-based solution, such as X.500 (see 
the text box " X.500: The Once and Fu- 
ture Answer" on page 52). But standards- 
based technology can be painfully slow. 
X.500 work was begun in the mid- 1980s, 
and there's still no fully compliant product 
on the market. 

Another directory service vying for con- 
tention is Network Information Services 
Plus (NIS+), from SunSoft (Mountain 
View, CA), which is also bundled with 
Unix OSes from Hewlett-Packard, IBM, 
Novell, and The Santa Cruz Operation 
(SCO). NIS+ is built on Sun's earlier NIS 
(also known as Yellow Pages), which was 
eventually licensed by all OEM Unix ven- 
dors and became the de facto standard for 
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Tips for Managing Multiple Directories 


e Identify how many directories there are in 


e Determine how much addressing information 


@ In the short term, identify the vendor that has 


ө For the long term, start learning about X.500 
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your organization. 
is duplicated in the directories. 


the most directory links with your current 
configuration and begin using its tools to 
consolidate directories. 


and ask vendors their X.500 support plans. 


directory services. NIS was itself designed 
to attack the shortcomings of Domain 
Name Service (DNS), notably in the ar- 
eas of database synchronization and secu- 
rity. NIS+ works with Sun's SolarNet and 
management tools for Microsoft’s LAN 
Manager and NetWare. 

Like DNS, NIS+ uses tree-structured 
hierarchical directories. DNS provided 
central control of the directory space but 
also allowed administrative responsibility 
to be distributed. NIS+ builds on this by 
giving every organization control over its 
domain namespace. NIS+ keeps directones 
synchronized between name servers by 
transmitting only changes; its predecessor 
had to send the entire directory map. 


The Users Revolt 

Historically, vendors developed separate 
proprietary solutions to network directory 
problems and then marketed the differ- 
ences as advantages. Users had to evaluate 
competing standards and systems, often 
trading one feature for another. 

After a while, big users realized that 
vendors might not come up with the so- 
lutions they wanted. A number of organi- 
zations formed the Network Applications 
Consortium (NAC), which today has 26 
members, including Compaq, Nike, Tex- 
aco, and the U.S. Marine Corps. During 
the past few years, the group has met with 
key suppliers, issued position papers, and 
tried to forge consensus early in the de- 
velopment cycle. 

In April, NAC met with Ban- 
yan, IBM, Lotus, Microsoft, and 
Novell to discuss directory issues. 
Larry Gauthier, director of net- 
work services at the University of 
Michigan and current NAC chair- 
man, says, “We don’t want to end 
up with another situation like we 
had a few years ago, when Lotus 
was pushing Vendor-Independent 
Messaging (VIM) and Microsoft 
was backing MAPI.” 

The University of Michigan 
` outlined a solution to a critical 


problem: X.500 is too complicated to 
run on PCs. The university slimmed 
down the X.500 client protocol, call- 
ing its new protocol Lightweight DAP 
(LDAP). Lotus's Greg Loux was im- 
pressed with the work and said LDAP 
could become the dominant way for 
client systems to access X.500 ser- 
vices. However, no vendor now of- 
fers LDAP support. 

^A lot of users think X.500 will 
emerge as the solution, but I'm not sure 
they fully understand the problem yet," 
notes Novell's Eckert. "There just 
hasn'tbeen enough customer experience to 
determine how practical it is to implement 
and what benefits customers receive from 
it." 


A Series of Compromises 

Directory services are generally so en- 
trenched that a company rarely eliminates 
one, even for a better solution. Instead of 
trying to cut administrative chores, orga- 
nizations are more interested in causing 
the least disruption for users. Gallup's 
Gilkerson is interested in using Banyan's 
Intelligent Messaging but notes the com- 
pany has a large investment in cc: Mail. 

The local installed base—whatever it 
is—exerts a tremendous braking force on 
efforts to change, to simplify, to standard- 
ize. Although the benefits of centralizing 
directory services are quite clear, achiev- 
ing and implementing the changes is pro- 
foundly difficult and moves with glacial 
speed. Still, we can do a number of things 
to deal more effectively with the directory 
systems we have right now (see the text 
box “Tips for Managing Multiple Direc- 
tories" above). 

And there's a new factor. Internet ac- 
cess and the World Wide Web are growing 
at incredible rates, and they don't use 
X.500 or LDAP. The Internet IP address- 
ing scheme and the Web's complex but 
widely used uniform resource locators 
(URLs) are primarily addressing conven- 
tions, not directory systems. Still, they're 
based on the Unix world’s DNS. And 
clearly, they'll have a big impact on the 
future of network addressing. 

So where will we go with network di- 
rectories? How will we find out how to 
address a message to Joe in our Podunk 
office? For now, the most practical solution 
is sometimes to call up Joe on the tele- 
phone and ask for his E-mail address. B 


Paul Korzeniowski is a freelance writer in 
Malden, Massachusetts, who specializes in 
networking issues. You can reach him on the 
Internet at 684 1944 mcimail.com or on BIX 
c/o "editors. " 
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Software Developers: 


burns Your 
Profits. 


HASP® is widely acclaimed as the 
world’s most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
used over one million 

HASP keys to 

protect billions 

of dollars worth 

of software. 

Why? Because 

HASP'S security, 

reliability, and ease- " 

of-use led them to a simple 
conclusion: HASP is the most effective 
software protection system available. 


Today, more developers are choosing 
HASP than any other software 
protection method. To learn why, and to 
see how easily you can increase your 
revenues, call now to order your HASP 
Developer's Kit. 


1-800-225-4277 


1985-1995 


2£ ALADDIN 


YEARS The Professional's Choice 


North Aladdin Software Security Inc. 
America Tel: (800) 223 4277, 212-564 5678 
Fax: 212-564 3377 
E-mail: sales@hasp.com 
WWW: http/Awww.hasp.com/ 


Intl Office Aladdin Knowledge Systems Ltd. 
Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin @ aladdin.co.i} 


United Aladdin Knowledge 
Kingdom Systems UK Ltd. 
Tel: 01753-622266, Fax: 01753-622262 


the: France Aladdin France SA 
Воо $-7422 PG: DOS. Windows. NT, Win 26 фо, єх, Tel: 1 0 85 98 85, Fax: 1 41 21 90 56 


C awid t Le. xp 06 TOS 03 S НАШ iı qeler 2 ae of Rance Wiens Sam | ct Al other product nares erp латма of ar парас MINJA 1. E ا‎ 
романнар: E 
a Aladdin Benelux 05892 19777 æ Aladdin Japan 0426 60 719! ш Aladdin Russia 095 9730588 s Australia Сол 3 98985685 m Czech Alas 2 766085 
w Chie Mcrokgica 2 222 1388 в Denmark Berendsen 39 577300 а Egypi Zeweiden 2 3604532 а Finland D-Systems 0 B70 2520 ш Germany CSS 201 278804 
=< в Greece Unban 1 6856320 s india Solunons 11 2218254 m Italy Partner Data 2 26127380 w Korea Dac-A 2 8:9 4481 а Mexko SSoh 5 5139770 
MEETS Ma "OS БЕ вен Zealand  Tainng 4 5656014 а Poland Systherm 61 480273 а Portugal Futurmxica 1 4116269 в Romania inwacbv 64 153112 
ас п South Africa D Le Roux 11 886 4704 a Spain PC Hardware 3 4493193 а Switzerland Орад 61 7169222 eTaiwan Teco 2 555 9676 m Turkey Mivobeta 312 467 7504 
Circle 61 on Inquiry Card (RESELLERS: 62). 


SEE в АТ 


O 


<_< 
© 
= 
«t 
a 
uu 
ci 
= 
= 
x 
rt 
E 
- 
207 
zi 
e 
= 
et 
чы 
ш 
u 
t 
o 
= 
1 
5 
E 
Fa 
u 
= 
= 
2 
= 
on 
o 
c 
1] 
"m 
= 
u 
5 
t} 
И) 
= 
T 
= 
[- 
а. 
Е: 
u 
= 
a 
n 
= 
a 
q 
= 
T, 
5 
ui 
A 
8 
It 
Ш 
U) 
- 
Ce 
Ci 
«T 
Q 
Ә 
5 
e 
x 
«T 
E 
© 
= 


Меге and May COMPATIBLE 


Developer rated en oe 


Hyper-(; Organizes the Web 


UDO FLOHR 


ypertext and hyperlinks 
sounded like magic 
when Ted Nelson pro- 
posed them in his 1974 
book Computer Lib. When the World 
Wide Web brought real hyperlinking 
to the Internet in 1991, it seemed to be 
fulfilling that promise of near-universal 
access to disparate data. 

But then the reality hit. An avalanche 
of servers, documents, and hyperlinks, 
compounded by the exponential growth 
in Web usage, has all but buried its use- 
fulness for real work by any but the 
most determined. And the work need- 
ed to maintain a thriving Web site can 
become a nightmare, too. But that's 
nothing compared to the problems of 
organizing massive amounts of un- 
structured data on the Web. This calls 
for a new approach. 

The answer may be Hyper-G, a sec- 
ond-generation hypermedia informa- 
tion system that tries to combine the 
advantages of the Web, WAIS (Wide 
Area Information Service), and Gopher 
while minimizing their disadvantages. 
Hyper-G offers a number of direct ad- 
vantages: a consistent search interface 
over a number of servers and services; 
the ability to know where you are in 
cyberspace; the power to not only ac- 
cess but contribute information; and 
the assurance of referential integrity 
(no dangling hyperlinks) and reliable 
links. Existing Web browsers can be 
clients of Hyper-G servers (they just 
won't get all the features), and Hyper- 
G browsers can be full-featured clients of normal Web servers. 

Hyper-G was conceived at the Graz University of Technology, 
in Austria, by a team headed by Hermann Maurer and Frank 
Kappe; most development is still being done there. Some orga- 
nizations with large Web servers are switching to Hyper-G, the 
best-known being the European Space Agency (ESA). 


A New Way to Manage Web Documents 

Hyper-G represents an advance over the Web as we've known it 
because it provides real hypermedia. It supports tools for struc- 
turing, maintaining, and serving heterogeneous multimedia data. 


Finding what you want 
on the tangled Web 
could be much easier 
with this new, powerful 
data architecture 


D س‎ 


e 


Hyper-G guarantees automatic hyperlink 
consistency, and it supports hyperlinks 
among multimedia documents, full-text 
retrieval, a Unix-like security system, and 
client gateways to Gopher and Web 
browsers such as Netscape, Mosaic, and 
MacWeb. Similarly, it includes seamless 
access to popular Internet server tech- 
nologies, such as WAIS and Gopher. 

Hyper-G clients access Hyper-G servers across the Internet, al- 
lowing users to view and to manipulate information in multiple 
ways. Advanced navigation tools help keep surfers from getting 
lost in hyperspace. 


Links to More Data Types 

In the Web, links are restricted to anchors in text and, to a lesser 
extent, in graphics. Hyper-G, however, supports anchors in many 
data types: graphics, sounds, 3-D objects, PostScript documents, 
or video clips. Links in Hyper-G are bidirectional. Contrary to nor- 
mal Web practice, links aren't stored in documents; they're stored 
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Hyper-G Organizes the Web 


Harmony, the client for Unix/X Window systems, shows off 


Hyper-G's impressive navigation features. In the multiwindow 
screen below, the window at bottom right shows a search for 
“what's new." with a list of found objects of different ypes: Top 


right shows an object from that list, a text with anchors. Top = 


left is the Harmony session manager, which pinpoints the 


= 
rim 


position of the found object relative to the collection hierarchy. 


Behind it is the local map; it shows the link structure агошгиі 
the current document, which is highlighted in all views. 
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in separate databases. This means links 
can be attached to any type of document, 
such as an MPEG file, and the document 
format doesn’t have to know about the link 
or how it operates. For Web links, how- 
ever, you would have to change the docu- 
ment itself to put a link from it to another. 
One more advantage is that links can be 
attached to read-only documents—on CD- 
ROM, for example. Here are some other 
significant features: 


• Support for multilanguage documents 
allows users to choose the language in 
which documents are presented. 


* [nformation Landscape offers an inter- 
active, 3-D representation of the data- 
base structure. Users can "fly" over the 
information hierarchy, represented as a 
virtual landscape. (See the screen on page 
62.) The color and height of specific 
landmarks, for example, represent docu- 
ment type and size. Two-dimensional 
maps are also standard. Any changes 
made to documents and databases are 
immediately reflected in both represen- 
tations. 


* Documents have attributes—for exam- 
ple, author, key words, and creation 
date—that can be used in searches. 


* An underlying object-oriented database 
ensures data consistency and integrity. 
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With its native clients, Hyper-G supports an even greater variety of document 
types than Mosaic does. Here we can see the different types: a film (bottom 
right window), a PostScript document (bottom left}, and a 3-D object in 
Virtual Reality Markup Language (top right). Note the hypermedia links in the 
PostScript and 3-D objects. Links in films, images, and sounds are also 


possible (but not shown here}. 


You can appreciate some of Hyper-G's 
features only if you use a generic Hyper-G 
browser. Currently, two are available: 
Amadeus for Microsoft Windows and Har- 
mony for the X Window system (see the 
screens above). A client application for 
the Macintosh will be available soon. 
Generic clients are not really meant to 
compete with Web clients; besides the ad- 
vanced navigation features, the main rea- 
son for using a generic client is authoring 
capability, so you can modify documents. 

Similar to a Web browser, a Hyper-G 
client contains a component that commu- 
nicates with the server plus a number of 
internal viewers for various document 
types. In Harmony, these include text, im- 
age formats, video, audio, and PostScript. 
It can also handle highly complex 3-D 
scenes and models specified in a descrip- 
tion format such as Virtual Reality Markup 
Language (VRML). External viewers can 
replace the native viewers. 

A central component of Harmony's nav- 
igation aids is the session manager. It pro- 
vides location feedback at all times, re- 
gardless of whether you reached an object 
by following a hyperlink, through a search, 
or by clicking on the local map. 

For video, Hyper-G allows the definition 
of a link anchor that follows an object of 
interest in the video. In Harmony, these 
may be activated both during playback 
and when the video is paused. 

Searches in the native clients, as well 


Why the Web 


Won't Work 


here's only one mechanism to han- 
dle all the different types of data and docu- 
ments on the World Wide Web—hypertext anchors 
that fink to other documents, Although this approach 
can be used to create menudike hierarchical struc- 
tures, Web databases are basically flatfile collections 
of documents with pointers. 

The Web's limitations become apparent when you be- 
gin to maintain more than a few hundred Web pages. 
Here are some major weaknesses; 


* No fulltext search mechanism is built Into the 
Web server, let alone the possibility to search 
across boundaries of Web servers. 


* Because the Web currently lacks authorization 
features, servers are often implemented as Is- 
lands, even within the same organization, to pre- 
vent access by unauthorized parties. This defeats 
the Web's underlying principle of tying informa | 
tion together, and it makes global searches even 
more difficult. 


* The way hypertext transport protocol (HTTP) op- 
erates on the Web, an object that's located with a 
given URL may not be accessible at a later time. 
Moving an object to a different location changes 
the URL needed to access it. Even worse, 8 given 
URL can point to one object at one time and to 8 
different object at anather. 


e You can't follow links backward. This makes it 
Impossible to determine what other documents, 
even within a single server or Web site, refer to the 
one that you're about to move or delete, The iir 
evitable result is dangling links. 
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Hyper-G Organizes the Web 


as from a Web or Gopher client, provide a 
full range of query refinement. You can 
do Boolean or fuzzy searches, as well as 
searches by attribute or content, and you 
can specify the scope. Results are provid- 
ed as a list, ranked by the server’s esti- 
mate of each document’s relevance. 


Document Structure and Server Interaction 
When we talk about Hyper-G's architec- 
ture, we really have to consider two sepa- 
rate architectures: the structure of the doc- 
uments, and the way in which servers 
interact with one another. These are relat- 
ed, of course, because data can be distrib- 
uted across multiple servers. 

Hyper-G structures data hierarchically. 
The basic item of a Hyper-G database is a 
document cluster rather than a single doc- 
ument. (See the figure “The Hyper-G Data 
Model" below.) This simplifies the im- 
plementation of such features as multiple 
languages or multiple graphic representa- 
tions (a picture stored in different resolu- 
tions, for example). 

Document clusters in Hyper-G are com- 
bined into collections. À collection can be 
part of one or more parent collections. This 
provides a big advantage: You can insert a 
document into a collection without hav- 
ing to first define the links. This is impos- 
sible in the Web, where a document with 
no link is inaccessible; in Hyper-G, it's 
simply part of the collection structure. 

Collections (and document clusters) can 
have attributes, which are searchable. Col- 
lections can span multiple Hyper-G 
servers, providing a unified view of dis- 


lE Document оь «э» Collection f Search — Link 


In Hyper-G, documents can stand alone but are most often 
considered as document clusters, which can group different 
Clusters 
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tributed resources. All servers worldwide 
are members of a virtual “root collection” 
called Hyper Root. 

A Hyper-G server keeps track of object 
attributes, arranges collections, and con- 
nects clients with the link database. It also 
encompasses three separate server com- 
ponents: the full-text server indexes text 
documents, the document Server manages 
documents, and the link server stores hy- 
perlinks and ensures consistent link refer- 
ences. (See the figure “The Client/Server 
Architecture of Hyper-G” on page 64.) 

Hyper-G uses an efficient, connection- 
oriented protocol. Unlike Web or Gopher 
clients, which usually talk to many differ- 
ent servers during a session, a Hyper-G 

client connects to a single serv- 
er. [f documents from a re- 
4 mote server are need- 

» ed, the local server 
| fetches them and 
; passes them along to 

the client. This ap- 
proach has advan- 
tages: Users have to 
ї identify themselves to 
' only one server, where 

accounts and access rights 
are maintained; the Hyper- 
G server, not the client, han- 
dles external protocols; and re- 
mote information can be cached 
in the local server. Users of 
commercial on-line services, 
such as America On-Line, get 
some of these benefits when 
they access the Web through 
their service, but only because 
are the service has chosen to work 
that way. Hyper-G is com- 
pletely decentralized and does 
its job regardless of which ser- 


Caution: low-flying 
searches. Harmony has 3-D 
navigation features, which 
the inventors of Hyper-G call 
Information Visualization. 
The Information Landscape 
is at bottom left. The low 
blocks in the front are 
collections; behind them are 
the subcollections, with 
their documents on top of 
the corresponding block. 
Color indicates document 
type; height indicates size. 
Above it is a 2-D overview. 
At top right is the selected 
text, while bottom right 
shows video with a clickable 
hypermedia anchor. The 
Information Landscape can 
also be enhanced with 
textures and patterns. 
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vice provider the user has. 

A server/server protocol ensures con- 
sistency across server boundaries in a dis- 
tributed Hyper-G database, and a 
client/client protocol allows local Hyper- 
G browsers to communicate with one an- 
other via the server. 

Hyper-G servers can store pointers to 
remote objects on Gopher and Web 
servers. Documents from those worlds are 
transformed into Hyper-G representa- 
tions—Gopher menus become collections, 
Similar gateways to WAIS and FTP will 
be added soon. 

When Web clients access Hyper-G 
servers, specified levels of the collection 
hierarchy and documents are converted 
into Hypertext Markup Language (HTML) 
documents on the fly, complete with links. 
Most other Hyper-G functions, such as 
identification, language selection, and 
searching, are also made available to the 
Web user. Advanced features, such as 3-D 
navigation or modifying documents from 
within the browser, do not map to the Web; 
they require a Hyper-G client. 


Security Measures 

Hyper-G has a sophisticated authorization 
mechanism. It specifies for each user the 
rights to read, link, modify, and annotate 
documents, and it supports anonymous 
users (“guests”). An administrator can as- 
sign access rights on a per-document or a 
per-collection basis. Each user has a home 
collection for storing pointers to resources 
and personal documents. 

Hyper-G uses a hierarchical access 
scheme. Authors may grant individuals or 
groups the right to read, write, link, or 
delete documents. Some Web browsers 
allow users to make annotations, but these 
are implemented in the browser software 


Thanks to Sprint Business, 
Rail Europe increased its speed 
to 256 kilobits per second. 
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huge database of schedule and fare information to travel уў 
agents all over the world. 
Real Solution. Sprint Business put them on track with SprintNet® - 
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Hyper-G Organizes the Web 


e of Hyper-G 


and — lolly, In Hyper: you can 


set up authorization classes for annota- 
tions, permitting private, group, or public 
annotations to the primary document. 

No secure payment mechanism—for 
transmitting credit card information, for 
example—is available within Hyper-G yet, 
but the European Union is about to start 
a project that will bring high security stan- 
dards to Hyper-G. This is a prerequisite 
for commercial applications. 


Compatibility and Conversion 
One of the really big questions about a 
project like Hyper-G is this: Can the Web 
as we know it, whatever its shortcomings, 
be successfully challenged by a newcom- 
er? Compatibility is crucial, and Hyper- 
G's developers have gone to great lengths 
to ensure compatibility between Hyper-G 
and the Web. In fact, you might never no- 
tice that your Web browser is accessing a 
Hyper-G server rather than a Web site. 

To convert an existing Web system with 
a number of servers into a Hyper-G sys- 
tem, the migration path is straightforward 
enough. For example, an organization that 
maintains five different Web servers, each 
belonging to a different department, could 
convert them into five Hyper-G collec- 
tions, which in tum would belong to a sin- 
gle collection for the organization as a 
whole. Using Hyper-G's authorization 
structure, modification rights would still 
remain with the individual departments, 
but users could now search for a particular 
piece of information across the database 
as a whole. No modifications to the origi- 
nal HTML documents would be required. 
People could still use their Web browsers 
to access the system, but they might even- 
tually want to switch to Hyper-G client 
software to take advantage of Hyper-G's 
additional features. 

Hyper-G's developers have used their 
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Fulltext 


secant from the Web and нет em 
scale networked multimedia systems, in- 
corporating into the basic Hyper-G all 
those features that have been recognized as 
indispensable but cannot be easily imple- 
mented on the Web. Hyper-G provides a 
uniform and controlled environment; while 
similar features might be implemented on 
top of the Web using external applications, 
this approach would eventually lead to dif- 
ferences between sites. 


High Performance, Low Overhead 

Not much hard data on Hyper-G's perfor- 
mance is available yet, but experience sug- 
gests that database size is almost irrele- 
vant to the speed of searches, since 
pre-indexing is used. The campus server at 
Graz manages about 85,000 documents 
and 130,000 sessions per month, with an 
average of 300 simultaneous users. This 
server is a rather ordinary SparcStation 
10/40 with 64 MB of RAM. The server 
runs at about the same 
speed on a Linux PC J 
with a 100-MHz Pen- [ 
tium processor and 32 
MB of RAM. 


Until this fall, native [н E 


Hyper-G documents 
had to be encoded in 
Hyper-G Text Format 
(HTF). Now you can 
use version 3.0 of рш 
HTML, the Web's na- | 
tive formatting lan- 
guage. HTML will 
probably supercede HTF. Overhead for 
non-native clients (i.e., Web browsers) 
doesn't seem significant now and will be- 
come negligible as HTML 3.0 comes into 
use. It will also soon be possible to anno- 
tate documents from within a Web client. 
The Hyper-G standard components are 
written in C++ and were partly developed 


TAKE A TEST DRIVE 


using the Interviews toolkit library. Hy- 
per-G runs on most flavors of Unix, and 
the development team plans a port to Win- 
dows NT. According to Frank Kappe, the 
Hyper-G code is copyrighted but freely 
available to all, just as Mosaic is. 

It takes only a few hours to set up a Hy- 
per-G server. The standard distribution 
package includes a semiautomatic instal- 
lation procedure, as well as tools for in- 
serting, modifying, and deleting objects 
in the database. These are most often used 
in scripts (e.g., using the Perl language) 
for mass insertion of data. One utility, 
called hifimport, can be used to create 
stand-alone versions of a Hyper-G Inter- 
change Format (HIF) file; this could, for 
example, be used for CD-ROM produc- 
tion. Another utility, called haradmin, helps 
maintain the user database. 


The Future 

The Gopher gateway (which makes Hy- 
per-G accessible from Gopher clients such 
as GopherVR) will be enhanced to offer 
Gopher server administrators a migration 
path to Hyper-G. Also, there's a tool to 
import a Gopher server's data to a Hyper- 
G server. The University of Minnesota has 
embraced Hyper-G for the next genera- 
tion of its Gopher information system and 
is working on a native Hyper-G client for 
the Macintosh. 

Hyper-G isn't perfect. One of the prob- 
lems seen so far is that clients like Har- 
mony or Amadeus do not handle defec- 
tive (or syntactically incorrect) HTML 
documents very well. In these cases, there 
can be problems getting a document up 
on the screen, and people would have more 
luck using a normal Web client. 

Hyper-G is a stable, powerful, and, 
above all, available al- 
ternative to the World 
Wide Web that offers 
something no other 
Web-based technology 
| does. It can organize 
| the mass of unstruc- 
| tured data and unman- 
ageable hyperlinks. 
| Whether Hyper-G has 
I a chance to make an 
impact in the decen- 
| tralized and frankly an- 
archic environment of 
the Internet remains to be seen. But it’s 
also possible that it could supersede the 
Web and we users won't even notice. Ш 


Udo Flohr is a science and technology jour- 
nalist based in Hannover, Germany. He can 
be reached on the Internet by sending E-mail 
to flohr@djfn.de. 
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f at first you don't succeed, you probably didn't run enough 
simulations. Take Siemens Solar Industries. It succeeded. 
How? Before committing its photocell production to a new- 
to-the-industry clean room, SSI took advantage of simula- 
tion software and a nearby university to fine-tune the processes 
and work-flow procedures it would use. The results were dra- 
matic. The Camarillo, California, company saved over $10,000 
in consulting fees. And because it could clear up production 
bottlenecks in advance, the new clean room is saving the cell- 
fabrication department roughly $7.5 million annually. 

The key was simulation. No long- 
er just computer games for the in- 
tellectually curious or exercises in 
the computer-science curriculum, 
today's simulation software has 
come down from the world of FOR- 
TRAN subroutines and is appear- 
ing on desktop computers. 


Now simulation is making its as a simulation. 


ыа 


i “а. i 


way into the world of business and industry. It was important in 
an earlier business-process reengineering effort at SSI, and dur- 
ing the past year simulation helped fine-tune the planning and op- 
eration of a new production process and fabrication facility. 


Making a Clean Start 
SSI is the world’s largest volume maker of solar electric products. 
Everything from power supplies for telecommunications sys- 
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It’s always better to make 
mistakes on a model than to 
screw up in production. That’s 
why the solar industry’s 

first clean room started life 
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tems to utility-scale solar electric plants uses its cells and modules. 
Your lawn might even be an SSI customer: The company also pro- 
duces solar panels and solar-powered outdoor lighting. It’s part 
of the worldwide Siemens Solar Group, which has locations in 
Germany, Japan, Singapore. and the U.S. 

SSI decided to introduce clean-room contamination-control 
technology into its photocell fabrication. That spells money—to 
upgrade equipment and to create a new facility. 

A clean room provides a controlled environment that filters in- 
coming air and water to high standards of purity. It also controls 
temperature, humidity, and air pressure, but 
the key element is air filtration. Clean-room 
personnel wear special coveralls, hair covers, 
shoe covers, face masks, and gloves. Clean 
rooms are standard practice for fabricators in 
the semiconductor business—you couldn't 
make a CPU without them—but the solar in- 
dustry had never used them before SSI decid- 
ed to take the plunge. 

There was a lot at stake. And there were 
high hopes. “This new facility would enable 
Siemens to attain higher levels of quality in 
the cell-fabrication process," says Mike Fah- 
ner, the SSI project manager responsible for 
improving information accuracy and imple- 
menting logistics systems to enhance supply- 
chain performance. “This was also an oppor- 
tunity to improve productivity by redesigning 
the facility layout and material flows to in- 
crease throughput, decrease the work-in-pro- 
cess levels, and reduce cycle times," he adds. 


Efficiency Is the Name of the Game 
World-class manufacturing organizations strive 
to minimize the level of what is called work-in- 
process—that is, the inventory of unfinished 
goods on the shop floor that are waiting for 
the next processing step. Work in process rep- 
resents a capital asset that's tied up—money 
that could be better invested in things such as 
plant upgrades. 

High inventory levels can be costly. If things 
move slowly enough, there can even be a cost of obsolescence. If 
the products are technology-driven where changes occur rapidly, 
then the administrative costs of managing engineering changes for 
partially finished goods can be cumbersome. 

"At SSI, we considered that computer simulation was an ide- 
al tool to help improve the productivity and quality of the cell-fab- 
rication process," explains Fahner. "Computer simulation provides 
a virtual laboratory where an engineer can experiment with effects 


such as adding machines or changing their configuration without 
the time and expense of making the physical changes.” 
Computer simulation also allowed SSI to compare numerous 
alternatives quickly. "We believed that simulation models could 
predict the effects of proposed equipment investments or modi- 
fications with minimal risk,” Fahner adds. “We also believed 
that the primary benefit of the simulation-modeling process was 
the knowledge and insight we would gain in understanding the in- 
teractions within the systems we were designing and studying.” 
According to Fahner, SSI’s primary goals were to model the 
proposed production process, concentrating on the wafer-diffu- 
sion, oxidation, and plasma-etch processes for the new cell-fab- 
rication room. The company also wanted to identify and remove 
system constraints and evaluate alternative scheduling, delivery 
rules, and material flow with respect to queue levels, throughput, 
cycle time, machine utilization, and work-in-progress levels. 


Partnering with Poly 

Dr. Sema Alptekin, professor of industrial and manufacturing 
engineering at California Polytechnic State University in San 
Luis Obispo, California (generally known as Cal Poly), wanted 
to get her students involved in a real industrial problem using 
simulation techniques. She approached Fahner after a mutual 
contact suggested she consider SSI. 

Fahner was interested in a partnership with Cal Poly because 
he’s always looking for efficient ways to solve problems with 
limited resources. Siemens keeps a core group of highly skilled 
and focused individuals who manage projects using external re- 
sources on an ad hoc basis. This approach has allowed Siemens 
greater flexibility by accessing a specialized knowledge base 
only when needed, and without carrying costly overhead. (See the 
text box “Learn by Doing” on page 72.) 

The project began on September 23, 1994. Alptekin visited 
SSI to tour the plant and discuss the project’s objectives. Fahner 
visited Cal Poly twice during the 10-week project, defining proj- 
ect objectives for the students, providing data, and answering 
questions whenever industrial expertise was needed. 

Alptekin’s students were excited and willing to visit SSI to 
learn more about the problem. They also felt greater-than-normal 
pressure, since the projects weren’t hypothetical exercises created 
by an instructor and ultimately destined for the trash can; their 
work would be evaluated by industry, and their recommenda- 
tions might actually be implemented within a few months. 


Picking the Right Simulation Tool | 
Alptekin notes that simulation software has been around for a 
long time. "It was part of my Ph.D. dissertation in 1981 to write 
code in FORTRAN as a simple simulation tool to solve a simple 
problem. With advances in computer technology and software, 
solving the same problem, which took several years in the 1970s, 
could be accomplished in several days today,” she observes. 
After numerous meetings and discussions, the Cal Poly stu- 
dents, with Alptekin's help, selected ProModel from ProModel 
Corp. (Orem, UT) as the software they would use for the SSI 
computer simulations. “ProModel is just one of the simulation 
tools we use,” says Alptekin. “We picked ProModel because it 
was the only available simulation product that was developed 
as a Windows application," she adds. “It offers the advantages of 
a true Windows-based product." (See the text box "What Pro- 
Model Can Do" on page 68.) 


Simulation SOLUTIONS FOCUS 


SIMULATING SIEMENS'S CLEAN ROOM 


The Problems 

• Poor material flow. 

• Unbalanced resource utilization. 
e Bottlenecks in throughput. 

e Schedule delays. | 


The Solution 


* Model alternative scenarios and | 
select the best attributes from each. 


e Study the interactions between machines to eliminate 
bottlenecks. 


e improve material flow and reduce work-in-process levels by 
implementing a “pull system” based on consumption 
replenishment. 


The Benefits 


e Validated process capabilities prior to implementation and 
met budget and capacities. 


e Modified scheduling rules and operating procedures to 
improve process performance. 


• Gained a better understanding of the process, reducing the 
risks involved in decision-making. 


* Developed an analytical too! that can be used for 
continuous process irnprovement. 


The package's relatively gentle learning curve was critical, 
according to Alptekin. "Since this was a class project, the simu- 
lation tool had to be easy enough to learn and apply in a short 
time," she explains. "Anybody who's using Windows could learn 
to use ProModel in a short time." The user does not have to learn 
a simulation language. It's a point-and-click development tool 
through its library of tools, icons, and constructs. The package's 
on-line help and on-line training were also important factors. 

In addition, ProModel was well suited for this project-work- 
group situation because different members of the group could 
develop submodels and integrate them into a final model. “It al- 
lows the user to start with a small model and develop it to a larg- 
er model through the use of submodel and model-merge capa- 
bilities,” Alptekin continues. “ProModel is also well suited for fast 
what-if analysis because of its flexibility to accommodate changes 
and its fast running speed." 

The Windows underpinning of ProModel offered other ad- 
vantages. The students found ProModel's output charts and 
graphs superior to those of other simulation products, and they 
could easily paste them into other Windows applications for re- 
porting purposes. Finally, ProModel's animation capabilities 
were a definite plus. "Animation helped SSI managers validate the 
baseline model and provided them with a better understanding of 
their proposed system," says Alptekin. 


How the Students Used ProModel 

The students used ProModel to develop a baseline that defined the 
model's scope and objectives based on real data. They also used 
it to make assumptions to simplify the model, as well as to create 
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SOLUTIONS FOCUS Simulation 


WHAT PROMODEL CAN DO 


ProModel is a Windows-based simulation 
package that you can use to model just 
about any system of discrete events, such 
as manufacturing systems, business 
processes, and service systems. 

ProModel schedules simulation events 
based on predefined parameters. You tell 
ProModel how and when the entities (in 
this case, silicon wafers) arrive at each 
machine, how long each machine takes to 
service them, and under what conditions. 
When you run the simulation, the computer 
processes each event and keeps track of 
the system’s vital statistics as the model 
changes state. 

ProModel provides several standardized 
reports, graphs, and animations that 
summarize the results of the system over 
time. These are valuable in comparing 
alternative scenarios. Important statistics 
include system throughput, machine 
utilization, and average queuing times in 
the machine buffers. 
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a model of the network of resources in the 
system by defining the machines, their ca- 
pacities, and the probability-distribution 
functions of their stochastic service times 
and interarrival rates of incoming parts. 
Some of the resources in this model in- 
cluded chemical-etching baths, spin-rinse 
dryers, wafer-transfer stations, diffusion 
tubes, oxidation tubes, and plasma-etch 
ovens. 

Also, the students used ProModel to de- 
fine the routines used for producing wafers. 
There were two product lines in the Sie- 
mens model, plus a sequence of opera- 
tions, batch sizes, and logical rules that 
determined which machines could be used 
under specific conditions. 

Furthermore, they used ProModel to 
validate the baseline model, which han- 
dled iterative simulation runs, comparison 
of simulation runs to real performance, 
and baseline-model validation when the 
simulation-generated statistics matched 
the actual performance to the given as- 
sumptions. Finally, they used ProModel 
to develop alternative scenarios to design 
enhanced systems that met the modeling 
objectives. 


Simulating the Processes 
The actual project modeled the wafer-dif- 
fusion, oxidation, and plasma-etch process- 
es. The simulation involved the machines, 
equipment, workstations, storage-and-han- 
dling devices, operators, and material and 
information flows necessary to support the 
process. SSI and the students developed 
a baseline model of the proposed system 
and validated the baseline results from the 
simulation with actual process data. 
Also, SSI and the students developed 
and evaluated alternative scenarios. Many 
involved the problems of producing two 
different models of solar cells that called 
for different machine setups and process 
times. The students considered adding ex- 
tra spin-rinse dryers, diffusion and oxida- 
tion tubes, and/or plasma-etch ovens to 
the system; modifying machine-setup 
times; and using a different type of dryer 
that required no setup or changeover. Oth- 
er potential changes included a variety of 
scheduling options for both production 
and parts arrival, modifying batch sizes 
according to cell model, and changing the 
distribution of diffusion and oxidation 
tubes within the facility. continued 
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Recommendations 
The Cal Poly students delivered their final 
report and presentation on December 2, 
1994. They proposed specific recommen- 
dations on given criteria and objectives, 
as well as on new operations and organi- 
zations. As a result of this project, SSI was 
able to make significant changes that im- 
proved the efficiency of the clean-room 
facility and plan for further changes that 
would allow even more productivity. 
For example, SSI’s solar-cell line in- 


cludes two types of photocells, called the 


M-line (which accounts for 62 percent of 


production) and the PC-line (38 percent), 
that require different machine setups and 
production times. The facility’s four spin 
dryers were initially set up so that three 
handled M-line cells and one handled PC- 
line cells. Simulation showed that chang- 
ing the setup to two machines for each 
model would improve throughput and cut- 
queuing times. 

Another change that grew out of the 
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spin-dryer study involved scheduling ded- 
icated shifts for each model type. By run- 
ning M-line product for 13 consecutive 
8-hour shifts and then changing over to 
PC-line product for eight consecutive 
shifts, SSI could realize a significant in- 
crease in throughput, a reduction in wait- 
ing times, and a minimization of time 
devoted to equipment setup and change- 
over. 

But SSI and the students acknowledged 
that a radical change in scheduling like 
this could significantly impact—either 
positively or negatively—other SSI oper- 
ations that weren't studied in the simula- 
tion project. Thus, SSI needed to do further 
investigation before implementation. 

Simulation showed that, once the spin- 
dryer constraints were removed, the next 
bottleneck in the system was diffusion. 
The students recommended an increase in 
diffusion capacity by converting a bank 
of four oxidation tubes to diffusion or, bud- 
get permitting, adding another bank of four 
tubes. They determined that converting 
tubes would lead to an increase in the over- 
all system throughput and utilization as 
compared to the baseline model. This find- 
ing, coupled with the importance of flexi- 
bility in balancing the diffusion/oxidation 
mix, pointed up the need to find simple 
and expeditious techniques for tube con- 
version. 


In Production 

In February, SSI’s Cell Fab I clean room 
commenced operations. The processes of 
diffusion, oxidation, and plasma etching 
for silicon wafers are all done within the 
2500-square-foot clean room. Approxi- 
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mately 50,000 wafers per day can be pro- 
cessed through the new $1 million clean- 
room facility. 

The improved capabilities of the new 
facility, fine-tuned by simulation, have en- 
abled SSI to realize significant production 
improvements. Also, the simulation project 
validated the capabilities of the proposed 
system, and this helped SSI meet its cost 
and capacity expectations. Finally, the sim- 
ulations gave SSI a much better insight 
into the interactions among various ele- 
ments within the production process, which 
has led directly to better-defined schedul- 
ing rules and operating procedures. 

Product yield, which is defined as the 
ratio of quantity output to quantity input 
in the cell-fabrication process, has im- 
proved from a baseline of 83 percent to 
its current level of nearly 98 percent. The 
reduction in scrap loss is primarily the re- 
sult of better material flow and contami- 
nation control in the process. 


Don't become powerless. Call our toll-free 
hotline today to find out the best way to protect 
your valuable systems and data! 


DELTEC 


A Fiskars Company 


Call Now! 1-800-DELTEC-1 
Don't Risk It — Just Protect It! 


Bc: D UN Solaris | 
AE RB EcL 


мөт о К 
WINDOWS MacOS "oa NefWore cowratint Unix: 


MAGAZINE 
| 17 | 
і 


Corti ud 
September |4 11 Qd tem 


continued 


7O BYTE NOVEMBER 1995 Circle 72 on inquiry Card (RESELLERS: 73). 


THE LEADING SOFTWARE FOR DESIGN AND OPTIMIZATION 
IN BUSINESS AND ENGINEERING 


"It is with great satisfaction that 1 can recom- 
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Philips Consumer Electronics 
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SOLUTIONS FOCUS Simulation 


In addition, process variability, as de- 
termined by the wafers’ surface resistivity 
(called sheet rho), has been reduced. As 
the variation in surface resistivity de- 
creases, the fabrication process becomes 
more repeatable and yields more consistent 
consistent electrical properties. 

As a result of the clean-room imple- 
mentation, the bottleneck in the process 
has moved from the diffusion and oxida- 
tion processes (which are done in the clean 
room) to downstream operations. Most of 
the improvement was due to the installa- 
tion of additional equipment to increase 
capacity. However, SSI designed the fa- 
cility to get more throughput with the same 
number of operators, and thus the cost per 
unit has been reduced. Also, improved ma- 
terial flow has resulted in lower inventory 
levels and reduced cycle times. This al- 
lows SSI to be more flexible in responding 
to customer demands. 


Lessons Learned 

While SSI’s new fabrication process op- 
erates effectively, thanks in part to the sim- 
ulations that went into the planning, there’s 
still room for improvement, In particular, 
Fahner says that if SSI were to do the sim- 
ulation project all over again, he would 
make some important changes. 

First, he would involve manufacturing 
personnel to a greater degree during the 
what-if discussions when deciding what 
options and alternatives to explore. Sec- 
ond, he would work harder to develop a 
stronger in-house simulation capability. 
This would allow SSI to take better ad- 
vantage of the model and to use it as a tool 
for continuing improvement. Finally, he 
would develop run-time models so that 
users not familiar with programming could 
still run the simulations and explore new 
alternatives with new data. 

At the moment, primarily due to cost 
and time constraints, SSI has no further 
major simulation projects on the docket, 
although SSI engineers use in-house sim- 
ulation tools to create simple models as 
the need arises. While simulation lan- 
guages and software applications are im- 
proving at an accelerated rate, Fahner ac- 
knowledges that simulating a complex 
process still requires highly skilled engi- 
neers, a clear focus, and dedicated time 
for modeling. 

Joint projects, like this one with Cal 
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LEARN BY DOING 


When Dr. Sema Alptekin began planning how to teach a graduate course, “Ad- 
vanced Topics in Simulation,” for California Polytechnic State University’s indus- 
trial and manufacturing engineering program, she wanted to design the course to fit 
the school’s “learn by doing” principle. Cal Poly claims its students take more lab- 
oratory courses than students at any other engineering school in the nation. In other 
words, they not only learn theory, they practice it on numerous engineering man- 


lem and real data. 


Dr. Sema Alptekin 


agement applications. She wanted to give her students a real prob- 


Because she was new both at Cal Poly and in California, 
Alptekin contacted an old colleague, Dr. Ali Kiran, president 
of Kiran & Associates (San Diego, CA), who consults with 

California industry on simulation and scheduling issues. Kir- 
an pointed her to Mike Fahner at Siemens Solar Industries. 
Fahner, as it turned out, was enthusiastic about collaborat- 


ing with Cal Poly on this project, because its students and fac- 
ulty could buy him resources and expertise that he couldn't otherwise muster. He 
was also eager to work with Cal Poly because of the reputation of its accredited en- 
gineering and business programs. SSI was committed to sustaining a relationship 
with a local university with talented faculty and students. 

No money or compensation was exchanged. SSI would provide technical infor- 
mation and project management, while Cal Poly graduate students would con- 
tribute the systems-analysis expertise and put in the time needed to set up and per- 
form the actual computer simulations. The relationship was a cooperative exchange 
of information and experiences from which both parties benefited. . 

The two parties decided to hold weekly teleconference meetings, and the stu- 
dents would have to produce periodic progress reports. The 16 students were di- 
vided into four project groups, each focusing on one specific part of the system. 

The students accomplished a lot in a 10-week quarter. In fact, SSI's experience 
contradicts the common wisdom, widely believed in industry, that students take 
longer than professionals to complete projects. Everyone was happy at the end of 
the clean-room project. The students gained confidence in using simulation as a 
tool to solve real problems. Fahner and SSI obtained a number of helpful simula- 
tion results that would otherwise have taken longer to achieve. And Alptekin had 
succeeded in making her course more interesting and more meaningful by includ- 
ing industrial projects in an academic setting. 


Poly, can be an effective way of leveraging 
resources, but this type of cooperative ef- 
fort requires a significant amount of project 
management effort. It’s an effort Fahner 
thinks was worth making. 

“Overall, it went fairly well," he says. 
“The Cal Poly students did an excellent 
job in performing simulation modeling of 
Siemens's new cell-fabrication clean room. 
Their analysis was thorough and insight- 
ful. In addition to learning about Siemens's 
processes, they were concurrently learn- 
ing how to use ProModel simulation soft- 
ware. It was evident that they quickly 
grasped the fundamentals of analyzing sys- 
tem constraints and applied these meth- 
ods to Siemens's case study." 


In sum, he says, "Their conclusions and 
recommendations were sound and rea- 
sonable, having direct applications to im- 
proving Siemens's processes. The presen- 
tations were very professional, and the 
interactive discussions were even more 
helpful. The real value of this project came 
from their fresh perspective and insight. 
The knowledge that they have gained can 
greatly improve our understanding of the 
cell-fabrication clean-room process." BM 


John R. Vacca is a freelance information- 
technology and air-and-space contract writer 
based in Houston, Texas. He can be reached 
on the Internet at 74044. 164@compuserve 
.com or on BIX c/o "editors." 
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smooth Operators 


New developments with today’s—and tomorrow’s—OSes 


o one ever bought a computer to run the operat- 
N ing system. And yet, OSes often inspire a 

“rather-fight-than-switch” loyalty among their 
users. Many users have been caught up in religious wars. 

Expectations of OSes are constantly changing. We used to 
be pretty happy if it simply ran our application and let us 
manually configure the system with arcane and undebuggable 
commands. Now, we’re miffed unless these software servants 
can automatically recognize and use all equipment (even 
on-the-fly modifications); wring the utmost perfor- 
mance out of the CPU, memory, hard drive, mon- 
itor, and all the peripherals; network effortlessly 
with practically any other machine; provide a sta- 
ble, crash-proof platform for applications to run on; 
support a simple but rich applications development en- 
vironment; and clothe the whole shebang in a snazzy de- 
Signer interface—which users can customize to their 
heart’s content. Not much to ask. 

Our lead article (“OS Paradise" by Tom 
Yager) shows how OS vendors are 
meeting the challenge with 32-bit 
desktop OSes possessing some 
heaven-sent features. Text boxes 
look at Linux, a public domain su- 
perstar ("The Linux Phenome- © 
non"); some behind-the-screens con- 
siderations of user-interface (UI) : 
design (“What You See: What You 
Want?" ; and two OS architects who have 
each gotten a second shot at designing a 
new OS (“Doing It Over”). 

Utility programs provide a welcome and 
necessary adjunct to the powers of the OS. His- 
torically, pioneering features have appeared in 
utilities first and in OSes later. While Windows 95 
$ has numerous features that were previously of- — 
Ф fered by third-party utilities, it also opens the 
2 door to new possibilities. In “Filling in Win- 

dows Blanks,” Peter D. Varhol details some 
8 fresh opportunities for utilities in Windows 95, 


as well as some classic utilities for other OSes. 

In “Not That DOS,” Paul Korzeniowski discusses new dis- 
tributed OSes, many of which exist only in university re- 
search labs—but perhaps not for long. Systems such as Plan 
9 (from AT&T) and Spring (from SunSoft) have features 
valuable in the networked world, while Exokernel, Spin, 
Scout, and Flux explore the outer reaches of OSdom. 

Barry Nance (“Sincere OS Flattery”) shows how one OS 
can be made to run applications intended for another, thanks 
to third-party emulation software. In today’s multiplatform of- 

fice, that flexibility becomes essential. 
Object-oriented OSes promise to simplify applications 
development. But where are they? Dick Pountain ex- 
plores their nature—and why they don’t seem to be 
moving off the horizon—in “OO Meets OS.” The 
good news is that they really are getting closer. 
Developers writing applications today must often pay 
attention to more than one OS platform. David Linthicum 
leads a tour of development tools (“And One for 
` All) that may simplify cross-platform develop- 
ment chores. 
No discussion of OSes would be com- 
hà plete without mentioning crashes. BugNet's 
Bruce Brown (“Crashing the Party") ex- 
amines these daily cataclysms from his 
unique perspective, giving helpful recipes 
F for crashing all the major desktop OSes— 
and insights into what they reveal about the 
| inner workings of each one. 
Available only on BYTE's World Wide Web 
site (http://www.byte.com), Edmund X. DeJe- 
. sus's "Reconcilable Differences" examines Mi- 
crosoft's struggle to maximize Windows 95's com- 
patibility with existing DOS and Windows applications. 
The programs that still won't work exactly right seem 
to fall into distinct categories. 

Unless you're still running programs by rewiring cir- 
cuit boards, you're dealing with an OS every day. Our 
| lineup will keep you up on what's new and decidedly dif- 
ferent in the software we love to hate. Ш 


—Edmund X. DeJesus, Senior Editor 
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"Designed to supplement the three-point shoulder/lap safety ‘Comparison dn most current information for comparably equipped modes 
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operable with PomeLink's* optional lighting system. !` ES Premium Package as shigwn aboye includes power sunroof, fog lamps, alloy wheels; dpgmeded 
menon trim and audio system. Prices exclude taxes, title, license, registration BE ireight, dealer options and charges. 


From your first moment in a Galant, you'll sense the start of an enduring relationship. After 
THE GALANT 
all, it protects you with standard dual air bags; front and rear crumple zones and available 
FOR 1996. 
anti-lock brakes. It recognizes your need for space by giving you more interior room than 
THE START OF 
the Accord or Altima! And it provides reassurance with the exclusive Mitsubishi HomeLink? 
A STIMULATING 
System, which lets you control the lights in your home from the safety of the driver's seat.” 


RELATIONSHIP. 


But perhaps the Galant's strongest trait of all is its dependability. A trait we back with a 


powertrain warranty that can carry you into the next century. As always, in any relationship, 


financial compatibility is a must. The Galant S starts at $14,920, while the ES with Premium 


Package is $21,454." Call 1-800-55MITSU for the Mitsubishi Motors Dealer nearest you, and 


for what's bound to be an engaging test drive. Mitsubishi. The New Thinking in Automobiles» 
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BUILT TO 
ORDER 


High Quality Custom-Configured 
Systems At Off-The-Shelf Prices 


Precision Engineered Power Systems!—SAG file servers are built 


with precision and offer features like multiple processing, disk mirror- MESH 
ing. RAID 5 fault tolerance—plus more storage capacity at prices the BYTE 
competition just can't beat. Affordable Disk Arrays, Tape Backup | 
Solutions and RAID 5 Technology from SAG Electronics “The High- 
End Solutions Company.” 
We've Outclassed the Competition!—SAG incorporates the highest 
quality components in all its systems like MICRONICS motherboards, 
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ADAPTEC controllers and Seagate, Quantum & Micropolis hard drives. 

Performance, reliability and customer satisfaction is what we're all 

about. We arc the only vendor to offer fully configured custom engi- 

neered servers and storage solutions. NS 
Compatibility Guaranteed! Expert Software Services Available!—All our 

systems are guaranteed to work with your operating software. We provide tte kK 


expert services on OS/2, SCO, Novell, and Windows NT operating systems. 


Buy Direct from SAG Expert Technicians—SAG expert technicians 
and knowledgeable sales personnel can configure a custom solution to 
meet both your technical and financial requirements. We have been 
satisfying the technical demands and needs of our customers since 1987. 
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TOM YAGER 


| hall I take the Ferrari or the 

me Jaguar to the restaurant? 

| Shall I have the lobster or 

the linguine calimari? Shall 

Igo to the beach house or the mountain 
chalet this weekend? 

No doubt about it, some types of 
problems are more fun than others. And 
the problem of choosing a desktop op- 
erating system has gotten a lot more 
fun lately. 

Today, there's so much overlap in 
OS capabilities—at least each vendor's 
stated capabilities—that we're cursed 
with an embarrassment of riches. For 
any problem we must solve, several 
OSes promise a uniquely capable so- 
lution. And with the bundling that has 
become commonplace, OSes some- 
times are a self-contained solution, ap- 
plications and all. 

So let's look at some operating sys- 

tems to see what they're good at and 
not so good at. For this evaluation, we 
chose a common base—a PC with an 
Intel or compatible CPU—and five 
commercial PC OSes: Microsoft’s 
Windows 95 and Windows NT Server, 
IBM's OS/2 Warp, Novell's Unix Ware, 
and SunSoft's Solaris. 
Using Windows 95 PC operating 
A user interface isn't simply a matter of 
drawing colored dots on a screen. Broader behavioral issues, 
commonly referred to as "look and feel," shape a user's feelings 
about his or her computer. We’ ve seen that it can help make the 
difference between a productive worker and a disgruntled one. 

On the benevolent-dictatorship theory alone, Windows 95 has 
a leg up. Microsoft is not only the sole supplier of the OS, it also 
sells the platform's most popular development tool (Visual C++) 
and the most popular suite of applications (Office). 

There are passing similarities to OS/2 as well, but key fea- 
tures of both the layout and the behavior of Windows 95 are 
strikingly NextStep-like. A totem-pole stack of icons for fre- 
quently accessed applications sits glued to the desktop. Across the 
bottom of the screen is a list of running applications with a graph- 
ical representation for each. Both graphical and text-based ap- 
plications can be launched from the command line. 

Critics have taken Microsoft to task for its continued depen- 


SE Г 


The lowdown оп the latest 32-bit 


systems 


dence on 16-bit and DOS code. These same critics would have had 
even more to complain about had Microsoft abandoned so-called 
legacy applications and devices, those programs and peripherals 
supported under Windows 3.x but which have no 32-bit native 
equivalent. 

A user of Windows 3.1 should quickly feel comfortable with 
95's interface. Every aspect, from installation to application 
launching, is easier than under old Windows. The famous Start 
button unravels a cascade of menus which, depending on your 
preference, will either catch your fancy or annoy the daylights out 
of you. For the latter group, Microsoft has included a version of 
the much-maligned (and deservedly so) Program Manager called 
the Explorer. 

The Windows user interface has gotten more than a cursory 
overhaul. (Some of the interface enhancements have been split out 
into a product called the Plus Pack, a $55 add-on.) The entire 
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look is different, from window borders 
to mouse cursors. Font-smoothing drasti- 
cally improves the appearance of larger 
text. When you resize a window, the win- 
dow changes shape in real time. You can 
do a slow double-click on icon captions to 
change their names. Look-and-feel pref- 
erences now let you customize minute as- 
pects such as the font used in title bars. 
Desktop Themes, including background 
images, colors, and font selections, can 
follow you around a network to make 
any machine feel like home. 
Even 16-bit Windows appli- 
cations inherit Windows 
95’s look with regard to bor- 
ders and common dialog 
boxes (e.g., “File Open”). 
TCP/IP support is standard, 
so if you’re connected, you 
can use Windows 95 to 
run built-in apps and 
other Winsock 
(Windows sock- 
ets) software. Win- 
dows 95 also lets (ia 
you connect to Win- “™™ 
dows for Workgroups 
and other NetBEUI , 
LANs, as well as Net- - 
Ware servers. | 


Using 0S/2 Warp 
OS/2 Warp Connect 
has become a popular 
choice for the desktop. | 
Before Windows 95 came EB 
along, OS/2 Warp was the 
best way to coax 16-bit Win- 
dows programs into multitasking more ef- 
ficiently. You can run a high-speed mo- 
dem session with a native Warp application 
(included in the Connect bundle) and sup- 
port several Windows programs in the 
background without bogging down file 
transfers. 

Most of these benefits pale in a field 
that includes Windows 95. OS/2 Warp 
can't run Windows NT or Windows 95 
applications, and its user interface, while 
perfectly functional, looks industrial com- 
pared to the sleekness of Windows 95. 
That's sizzle, not steak, and so it may not 
figure into your consideration. Like Win- 
dows 95's Start button, Warp's Launch- 
pad eases access to common functions by 
placing them a couple of clicks away. You 
may prefer the Launchpad to the Start but- 
ton's incessantly cascading menu: Launch- 
pad isn't quite as customizable, but it can 
save you digging through the Workplace 
Shell's deep hierarchies of icons for com- 
mon functions. 
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Using OS/2 Warp to multi- 
task Windows applications 
probably holds no appeal now 
that Windows 95 is out. It is worth 

running if you have even onc crit- 

ical native application. Warp also 
performs well as a nondedicated 
server for a Windows for Work- 
groups LAN; the demands of LAN 
print and file serving will take a less- 
er toll on a Warp machine than on 
Windows for Workgroups, and 
Warp's reliability is generally much 
higher. 

The Warp Connect bundle, which in- 
cludes many extra applications (a Web 
browser, for example), doesn't strike a de- 
cisive blow for OS/2 relative to Windows 
95. Since most users have 16-bit Windows 
applications, they'll continue to run on 
whatever 32-bit OS they choose. IBM's 
bundling of personal productivity appli- 
cations probably won’t make a clear dif- 
ference. IBM's anticipated shift to em- 
phasize servers and vertical applications, 
areas where Big Blue has proven strength, 
should gain OS/2 more ground. 
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Using Unix 

Unix is an odd market, primarily because 
it means so many different things. We 
chose to evaluate two System V Release 4 
Unix products: Novell’s UnixWare and 
SunSoft’s Solaris x86. UnixWare went 
through some serious changes in release 
2.0, gaining considerable maturity and sta- 
bility in the process. Similarly, Solaris x86 


' Windows 95 Is an operating system that's pretty easy to use - fairly somes But don't 
expect it to jump through all the hoops you expect Unix to go through. 


version 2.4 cast off the yoke of prior re- 
leases, which were roundly criticized as 
buggy. 

As with OS/2, Unix suffers a lack of 
major-label commercial applications. That 
has never been Unix's strong suit. Sites 
looking to put themselves on the Internet 
should think of Unix first. Most of the 
tools you need are free, and there's plenty 
of good help available when you get in a 
jam. Unix is also a mature and highly func- 
tional choice for application servers. 
Everything from accessing remote data- 
bases to executing remote applications can 
be handled by commercial Unixes. 

Solaris and UnixWare rely on the X 
Window System for a graphical user in- 
terface. SunSoft and Novell each created 
their own file-manager shells that imple- 
ment drag-and-drop capability and other- 
wise approximate the behavior of other 
popular GUIs. You can run graphical ap- 
plications remotely: The remote machine, 
even hundreds of miles away, runs the 
software, but the interface is presented to 
you at your desk. Any PC or Mac running 
a popular OS can be adapted to work as 
an X Window terminal. In this regard, 
Unix offers the widest latitude of remote 
access as a standard feature. 

UnixWare is a strong system with a 
workable graphical shell and a suite of 
well-designed graphical administration 
tools. As an application platform, 
UnixWare is a good distance behind So- 
laris, but only when you compare 
UnixWare with Solaris’ implementation 
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SyncMaster" 17GLi. 


Today's applications demand more from 
your monilor. Thats why Samsung created 
the Gli Series monitors. They work the 
way you do. 

Performance is only port of the reason 
to buy a new 1Zinch SyncMaster monitor. 
It has big, bright, crisp, clear images that 
you can depend on year alter year. 


Simplicity is also important. 

The Gli Series offers Plug and Play’ 
compatibility, so you can get right to 
work. Its intuitive controls and on-screen 
programming keep concentration 
where it belongs — on the job. 


Plus, Samsung delivers outstanding 
Value - in the comfort of a three-year 
warranty, and the satisfaction of a 
competitive price. 


IF you take your work seriously, 
think about an exceptional monitor. 


Think about the SyncMaster 17Gli. 
After all, it's your point of view. 


Call 1-800-933-4110 or use fax- 
on-demand at 1-800-229-2239 


for more information. 


Actuol viewable areas are 14.0" (1560) and 16.0° (17Gli ond 17603]. 


ad 


of the Motif Common Desktop Environ- 
ment (CDE). CDE's front panel (see the 
screen shot below) nearly matches OS/2’s 
Launchpad, but the front panel supports 
multiple workspaces. Each workspace is a 
full virtual screen, and you can switch from 
one screen to the next with the mouse or 
the keyboard. Solaris’ CDE brings the X 
Window System up to consumer standards 
with enhanced E-mail, text editor, calendar, 
image editor, and other tools. CDE’s new 
help facility compares well with Windows 
and offers hope that Unix developers may 
take advantage of this powerful standard. 

CDE's worth goes deeper than its glossy 
surface, and it isn't peculiar to Solaris. It's 
the product of the collaboration of Sun, 
Digital, IBM, Hewlett-Packard, and Nov- 
ell. Solaris is the first CDE implementation 
we' ve seen. 

Solaris has two unmatched features: 
Display PostScript (DPS) and Wabi. DPS 
enhances Solaris’ OpenWindows X Win- 
dow software with a full PostScript inter- 
preter. You can view PostScript documents 
on-screen and even embed PostScript func- 
tions in your X Window programs. So- 
laris’ documentation comes on CD-ROM 
in “AnswerBooks’—PostScript with em- 
bedded hypertext links. It’s an effective 
combination, and it makes a good source 
for printing, too. And when it comes to 
running Windows applications on your 
Unix system, Wabi does quite well. Even 
enhanced-mode Windows applications run 
under Wabi, and SunSoft has done a good 
job of simplifying the work of installation. 
Wabi supports many popular mainstream 
software applications, but before adopt- 
ing Wabi, first check the bine aa a list 
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Solaris оов the AnswerBook, a very nei. version of the man pages. 
it also features the Common Desktop Environment (CDE), which is the “new” 


look and feel of Unix. 
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UnixWare is Unix with a fairly attractive face. Front ends to the Unix file system, the system administration 
tools, and mail are built in. You will find yourself at a command line once in a while, though. 


to make sure that the programs you use 
are on there. 


Administering Windows 95 
Testing is the key to deploying a fleet of 
machines with a new OS. You may find 
that devices you favor aren't supported by 
your new OS. In our tests, an Orchid 
SoundWave 32 sound card was not sup- 
ported by any of the tested OSes. A Sound 
Blaster 16 ASP card proved problematic in 
Windows 95 (reportedly fixed now), and 
even Microsoft's own Windows Sound 
System card produced no MIDI music. 
Running a 32-bit OS requires a power- 
ful Pipe Vendor recommendations can 
! be used only as an 
s8 optimistic baseline. 
# One Microsoft 
3 spokesman referred 
f to the claimed 4- 
f MB memory mini- 
{ mum for Windows 
| 95 as sufficient 
iB "unless you want to 
If run real applica- 
= tions." A more re- 
» alistic minimum is 
1 9 MB. Our testing 
| proved that 16 MB 
|| offers enough slack 
|| to minimize swap- 
I| ping in a net- 
‘| worked environ- 
ment with typical 
applications. 
Windows 95 
Plus includes a 32- 
bit version of Mi- 


crosoft' s DriveSpace compression utility 
that can about quadruple the capacity of 
your hard disk. It's also flexible, letting 
you apply varying levels of compression to 
individual files or groups of files rather 
than to entire drives. 

Windows 95 takes advantage of multi- 
tasking by introducing agents, programs 
that run in the background. With Plus in- 
stalled, standard agents watch disk space, 
defragment your drives during off-hours, 
and implement DriveSpace's higher com- 
pression levels. The DriveSpace agent will 
also look for files that haven't been ac- 
cessed in a specified number of days and 
compress them for you. 

For administrators, an unpleasant as- 
pect of Windows 95 is the VFAT file sys- 
tem. It gives you long filenames, but in 
most other ways, it's still the dumpy old 
FAT. Until native backup applications ap- 
pear, you must resort to kludgey work- 
arounds to reattach severed long filenames 
to their 8.3 DOS equivalents after a restora- 
tion from tape. VFAT also has no notion of 
file ownership or file-level access control, 
so real security is impossible to imple- 
ment. If a user can get at a drive, local or 
remote, he or she can access every file on 
that drive. In our opinion, that puts Win- 
dows 95 completely out of contention as 
anything but a casual, completely open 
workgroup server. 

Microsoft did itself proud, though, in 
redesigning the administrative side of 
Windows 95. You need to grab a copy of 
the Windows 95 Resource Kit. This chub- 
by package explains everything the scant 
Windows 95 manuals don't, and the kit 


| At last. Connectivity without the cord. | 


Stop hunting for phone jacks! Make your laptop really portable with the Personal Messenger™ 100 
Wireless Modem Card from Motorola. With this compact, easy-to-use card, you can send/receive 
E-mail from your office network or the Internet, send faxes, or access corporate databases, and 
more— free of phone lines. With the modem card and Motorola's AirMobile™ 
е E a, wireless software, laptop users with Lotus* cc:Mail Mobile for Windows® 
Teer can directly access their corporate E-mail server to exchange messages 
modem card, and files over the ARDIS™ nationwide wireless data network. It’s a single 
mailbox solution to support mobile workforces, traveling executives and 
others who want to keep in contact from just about anywhere.” And, using the ARDIS network, there 
are no roaming or long-distance charges. To untether your laptop from phone lines forever, call 
for your nearest dealer and an information kit. And, for a limited time, take advantage of a special 
introductory rebate offer. Call our toll-free number for details. 


Personal Messenger" 100 


Wireless Modem Card 
slips into most laptops, 
palmtops or PDAs with a 
Type Il or IIl PCMCIA slot. 
This all-in-one peripheral 


features a built-in battery 
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8K message memory and 
fold-away antenna. 


|" 8 OO = 8 " wi re | ess ; ife TM Ideal for Lotus*cc:Mail'* Mobile users. 
i-800-8-94735 3 No Wires. No Limits. ТАЕ 
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“The Personal Messenger madim card operates on the ARDIS nationwide, twneway wiretess data network that covers ever obn of the U4. business centers 
ind Motorola are registered trademarks and Personal Messenger and AlrAtobile ате trademarks af Motorola, mc. АП other trademarks are the property of their respective owners. © ı045 Motorola. Inc. AIT lights reserved 


Circle 162 on Inquiry Card. 


Para 


THE LINUX PHENOMENON 


designed and written by far-flung groups of engineers, 

working for free. Recent attempts at commercialization 
notwithstanding, Linux is clearly the best 32-bit OS you can get 
for $25. Somewhat oddly, it seems to be attracting more 
development than commercial PC Unix systems, at least among 
those developers who contribute their wares to the public. And 
Netscape, that mother of all Web browsers, eschews all other PC 
Unix versions to run on Linux, 

How good is Linux (and its counterparts FreeBSD and 
NetBSD)? Good enough, some think, to deserve use in critical 
applications. For example, Internet provider FastLane 
Communications operates on PCs running NetBSD. Like 
FreeBSD, NetBSD has its roots in code developed at U.C. 


| inux is an amazing work: a robust operating system 


Berkeley—code that is commonly used in commerċial Unix 


releases, including System У Release 4. Linux borrows its 


networking innards from BSD, so in that regard, at. least, it 


earns the right to be taken seriously. 
For the Unix faithful, Linux and its BSD cousins have relit 


the flame that commercial software giants nearly extinguished. 

While purveyors of pricier Unixes for Intel-based PCs have - 
failed to deliver a binary application standard, Linux has” 
become a standard of its own. Big-name applications (except 

for Netscape) are lacking, but the Internet offers an abundant — 
selection of tantalizing free applications. You may be frustrated. -_ 
by the lack of precompiled public applications for UnixWare or- 
Solaris. Linux users suffer no such frustration. Indeed, most: 
typical Linux distributions include four CD-ROMs packed full - 


of software. And let's not forget the always-standard complete 


acquire, 


5 minimum price of admission, 


don't understand how it works, and N 


source code, which is at least educational and, for some, a 
glorious road to self-sufficiency. 


Devotion Required 
Defenders of Linux and FreeBSD/NetBSD reserve their most 
potent venom for those who suggest a noncommercial OS 
shouldn't be trusted for critical applications. Linux users in 
particular seem united in the belief that all commercial OSes 
are junk. Linux, they say, has gotten a raw deal in the 
Microsoft-cowed press. That's certainly true, but only to a 
limited extent. Linux and its BSD cousins still 
have some very rough edges. Getting the | 
software installed isn't hard now that interactive P" 
install scripts are standard. Getting past that — 

point, however, often calls for a hobbyist's 
dévotion and love for.long hours. Nearly all 
the Linux faithful are people who, if they 
couldn't rewrite the kernel in their sleep, 

could at least tell you where every key 
configuration file is squirreled away. 
That kind of skill: takes time 0. | 
and for Linux- and “ag Í i 
FreeBSD and NetBSD, it is the 


Perhaps. that’s as it should: be, AS 
one Linux aficionado put it, “Ifyou .. 


“how to fix it when it's broken, youn | 


includes three disks with management 
tools. Some tools, like the registry and pol- 
icy editors, are included with Windows 
95, but they're hidden away. Policies lim- 
it a user's access to resources and appli- 
cations. You can restrict a user from ac- 
cessing his or her Control Panel applets 
or modifying desktop settings. These poli- 
cies can follow a user around a network, or 
you can create policies that keep all users 
of a shared machine from messing up the 
configuration. 

Windows 95 connects, out of the box, to 
NetBEUI (Windows NT, Windows for 
Workgroups, LAN Manager, IBM OS/2 
LAN Server), TCP/IP (including PPP and 
SLIP), and IPX/SPX (NetWare) networks. 
E-mail support is standard, and a unified 
in-box for fax, Microsoft Mail, Internet 
mail, and Microsoft Network mail is pro- 
vided through an application called Ex- 
change. The Plus package adds the Internet 
mail capability. Exchange’s decision to 
reach into our UnixWare E-mail gateway 
and move (transfer and delete) all of the 
test user’s E-mail was unexpected and un- 
welcome. 

Windows 95 supports dial-up network- 
ing through Remote Access Server (RAS). 
The OS supports one dial-up client, so 
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your uscrs can set up their own modems to 
call their desktop systems for E-mail and 
remote networking. 

Administering a network of Windows 
95 systems is aided by the tools both in 
the OS and in the Resource Kit. It’s made 
comparatively more difficult, however, 
because Windows 95 lacks both a compe- 
tent shell language (for custom tools) and 
remote shell access. You can’t easily send 
remote system commands through a net- 
work or dial-up connection. For that, you'll 
have to create your own tools, live with 
the limited access provided by Microsoft's 
standard tools, or buy Microsoft's System 
Management Server. Until native remote- 
access tools become available, managing a 
fleet of Windows 95 systems will be a has- 
sle compared to OS/2 or Unix. 


Administering 05/2 

From a feature standpoint, OS/2 has most 
everything Windows 95 has except the 
ability to run the latest 32-bit Windows 
applications. Warp supports NetBEUI, 
TCP/IP, and NetWare networks. PPP and 
SLIP are standard. Tools for fax, Internet 
E-mail, and TCP/IP arc standard. Network 
installation is supported. To its credit, OS/2 
Warp also includes both a credible shell 


have no business using a computer.” 


language X 
(REXX)andthe FF 
ability to run an $ 
OS/2 shell re- "mam 
motely through 
Telnet. 

Unfortunately, 
OS/2's administra- 
tive interface starts to unravel when you set 
about configuring its many options. While 
Windows 95 keeps all its vital controls or- 
ganized under the Control Panel, OS/2 
spreads its administrative tools around. 
You must do quite a bit of hunting to bring 
together all the applications you need to 
get the system configured. 

OS/2's implementation of TCP/IP is 
more complete than that in Windows 95, 
nearly rivaling Unix. Command-line tools, 
including essentials such as nslookup 
(name server lookup), are standard. If you 
have other TCP/IP applications you'd like 
to run, all of OS/2's supported modes 
(DOS, Windows, and OS/2) have network 
socket support. IBM includes code that 
adds socket support to the REXX shell 
language. Also, you can use OS/2 as a 
router or a gateway. IP forwarding is sup- 
ported (unlike in Windows 95), and the 
OS handles up to seven network interfaces. 

continued 
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You get the mouse. Head up the screen. 


You distribute a transaction. FOUR. Put a move 


Yeeesssss. Its all over, baby. 


It's easy to see why nothing propels you into the big quickly. And with Open Class and C++ compilers for 
leagues of object-oriented programming like our new OS/2* Sun" Solaris? OS/4.005 AIX; and MVS, deploying 
VisualAge™ C++ version 3.0. your new object-oriented apps across 

It transcends mere GUI builders. Can your software do this? multiple platforms is really easy. We 
This fully integrated development thought that new features like these 
environment lets you generate tight, fast client/server would excite you. Infoworld agreed, and has called our 
applications with point-and-click ease and efficiency. new VisualAge C++ “object reusability at its finest” and 

A simple drag-and-drop incorporates the е "a masterpiece of visual programming. * 


True OO client/server development with 
VisualAge C++ for OS/2. It could be the 


best move you make. 


truly scalable capabilities of a vast library of 
pre-built Open Class objects, which means 


you can create distributed client/server apps 


Get a Developer's Kit including OS/2 Warp and a CD featuring an evaluation 


copy of DB2° v2 when you buy VisualAge C++ for OS/2* Call your authorized a TS 
IBM reseller or 1 800 3ІВМ-052, Dept. SA034. Solutions for a small planet? 
"This Е а rmied- time offer To receive your simply complete and matum the VisualAge C++ registration card by December 29, 1995. 05/2 Warp will be shipped on СО ROM arty: in Canaria, please сай 1 BOO IRM-CALL mt BOT. Outside North America, please contact your local TEM office. 


Developer's Kit, 
———— BB f. Tho OM spe orte pae B cce a fe sham bcm (OM. ON. DE. 052400 and AUXX are registered trademarks and VisualAge is a trademark af internationa Business. Machines Corporation. Al other [raderarks are the property 
hek respectiva vanars. *inipworif review, 5/8/95. @ 1995 IBM Corporabon. Ай nights reserved. 


What Yous What You Want? 


User interfaces are in your face all day. What decisions 


go into—or should go into—their design? 


DINAH MCNUTT 


To read E-mail in one Windows appli- 
cation, you press Alt+M G. In another 
application, it’s Alt-U R. And, in a third, 
Alt+B N. All pretty intuitive, right? Who 
thinks up these things, anyhow? 

Graphical user interface (GUI) design 
is one of the most controversial aspects 
of software development. While few 
people might care how the application 
itself is programmed or what language is 
used, everyone has an opinion on the UI 
of an application. As a software devel- 
oper trying to design a product, or as a 
customer trying to use what developers 
hand us, we all have involved in 
interface design. And we have the 
mouse-scars to prove it. 


icons Rampant 

The process of designing a UI varies 
depending on the size of the 
organization. At a small software 
company, it is all too common for the 
software engineers to design the 
interface themselves (usually on the 
fly), with predictable results. One 
example of this is a call-tracking 
system that had a call-logging option. 
When the user minimized the logging 
window, a crude bit map of a wooden 
log was displayed in the iconified 
window. One suspects an engineer 
quickly drew this icon to use during 
development, but it was never replaced 
with a production-quality icon in the 
actual product. 

Other fingerprints that indicate 
engineers have had their fingers in the 
UI design are arcane technical terms 
used in the interface menus or 
commands. Often the display shows 
raw data instead of data in some format 
that might actually make sense to 
someone not already familiar with the 
information. For example, most Unix 
system administrators can easily 
recognize and parse the following data: 


student :cOYWzzCDUrNP6:202:20: 


Test Account:/users/student: 
/bin/sh 


This is a user entry from the system 
password file. But to the uninitiated, it 
makes more sense to display the infor- 
mation in the following way: 


Login Name: student 

Encoded Password: 

cOYWz zCDUrNP6 

User ID: 202 

Group ID: 20 

User Name: Test Áccount 

Home Directory: /users/student 
Interactive Shell: /bin/sh 


Note that none of the information has 
been lost, but it is now displayed in a 
manner that both the seasoned system 
administrator and the novice user can 
understand. 

Conversely, having someone who 
understands nothing about what the 
product does design the UI can be just 
as disastrous as the programmer- 
turned-interface-builder, Imagine a 
software package for accountants that 
does not use common accounting 
terms. No one with any accounting 
training would be able to use such a 
package. Novice users are probably 
going to have to learn the standard 
terminology anyway, so why invent 
terms no one knows just to make the 
product “friendlier”? Instead, the focus. 
should be on the interaction of the user 
with the product. 


Feast of the Unwarranted 
Assumptions 

Never make assumptions about how 
your product will be used. People will 
always find new ways to use—and 
misuse, and abuse—your product. 
Search for beta testers who will stress 
your software in new ways and find out 
which parts of the interface work and 
which parts don't. These testers can 
also help you find new potential 
markets for your software. When they 
say, “What if when you clicked here it 


did this?" you may discover a whole 
new niche. 

Another example: One product 
allowed users to schedule jobs off- 
hours. However, the designer built in 
assumptions about what a “normal” 
work schedule is and which hours are 
"off-hours." There was no technical 
reason for this limitation, so why 
impose one? Who needs a user 
interface to dictate their work schedule? 


The Menu That Ate Cincinnati 
Scalability is a prime area to focus on 
when evaluating an interface for 
usability. If a word processing package 
scrolls nicely for a 10-page document, 
how does it work for a 100-page, 
multidocument book? Vendors should 
design software that works well for 
both the low-end and the high-end user. 
A menu with 10 items is quite 
manageable, but what if there are 1000? 

Try this, user interface designers: 
Multiply the number of items by 10 and 
then 100. Is the concept still usable? If 
not, see if you can come up with a 
different paradigm. For example, the 
interface of a checkbook program 
might work fine when the user is 
entering one or two transactions at a | 
time. But some people, especially with 
joint accounts, write lots of checks. The 
software has to deal smoothly with a 
few checks or many checks each 
month. We would rather change our 
software than our way of life. 


Understanding the Audience 
Before the design process ever begins, 
identify an audience for the software. 
Keep in mind the level of expertise of 
the audience—and especially their 
expectations of the product. If the 
audience is diverse, you may need to 
decide which subset of the audience 
you are going to target. Then you need 
to rethink your marketing strategy to 
see if the product is still viable. Most 
operating systems, of course, have à 
"one-size-fits-all" interface. 

Many system-administration 


products offer only a GUI. This type 
of interface is great for novice 
administrators but tends to hamper 
more experienced administrators, who 
are used to command-line interfaces. 
In this particular market, it does not 
make sense to satisfy the requirements 
of only the senior system 
administrator, since one of the 
motivating factors for buying 
administration software at all is the 
ability to delegate tasks to more junior 
administrators. However, by ignoring 
the senior administrators and 
developing only the slick GUI for the 
novices, you may not be able to sell 
your product at all. 


Wheels Reinvented Here 
Many people come from backgrounds, 
such as Unix, where reinventing the 
wheel is frowned upon and reusing 
ideas is encouraged. But that 
philosophy should not apply to user 
interfaces. Even unimaginative 
implementors can appreciate good 
ideas. Only through innovative UIs 
can ubiquitous computing ever be 
achieved, What these interfaces will 
look like we perhaps cannot imagine, 
but we can imagine the useful things 
computers could do if they were more 
deeply integrated into our day-to-day 
activities. 

Software and hardware design will 
both play factors in the role of UIs. 
The venerable keyboard-and-mouse 
combo is not always a practical way to 
use a computer. Both hardware 
technology and user demands for 
better interface designs should 
drive each other to improve . 
the computing environment. 

There was a time when it 
was unimaginable that anyone 
would need more than one 
window on a terminal. 

(When sharing a VAX 

11/750 with 20 other people, 
this is probably true.) Now we 
may neéd several computers 
with many windows to do our 
jobs. In the same way, why 
should our computer interaction be 
limited by how fast we can type? 
Someday those limitations, and 
others we don't even recognize yet, 
will be removed. Now what will 
that interface look like? 


0S Paradise SPECIAL REPORT 


In this and many other regards, OS/2 Warp 
combines the requirements of both desk- 
top and server. Expect the coming Warp 
Server product to strengthen the server 
side with features such as disk mirroring 
and remote administration. 

RAM requirements for OS/2 Warp start 
at 8 MB. Plan on 16 MB for a “power 
desktop" configuration, 32 MB if you're 
setting up a shared server. OS/2's device 
support is dated. [t worked with the 
ET4000/W32 display card in our test ma- 
chine, but only in interlaced mode with 
no manual override. You can override the 
system's modem selections, but that de- 
vice list showed its age by leaving out 
V.34 models. Very few sound cards are 
supported, and the NE2000-compatible 
network card we used for testing required 
a driver from the vendor. It's essential you 
check the latest list of supported devices. 

For supported devices, OS/2 seems 
smarter than Windows 95. When we 
changed the parameters for the network 
card, OS/2 queried the card and adjusted to 
the new parameters automatically. Win- 
dows 95 did not. 

There are two more reasons to consid- 
er OS/2: its multiprocessor version and 
its coming support for the Power PC chip. 


Administering Unix 
It may take longer to learn to administer 
Unix systems, but once you've achieved 
the skills, you'll find the tools and ca- 
pabilities of Unix unrivaled for 
many server applications. As 
we've mentioned, every va- 
riety of executable—line- 
mode text, full-screen text, and 
graphical—can be executed on 
any LAN, WAN, or dial-up 
node. UnixWare includes 
support for TCP/IP (with 
SLIP and PPP) and 
NetWare LANs. So- 
laris matches this, 
but it makes Net- 
Ware client support 
optional. NetBEUI 
support isn't standard, but 
a public-domain server 
called Samba runs on 
both UnixWare and So- 
laris. Clients must sup- 
port NetBIOS over 
TCP/IP; check your 
clients’ software. 

Don't be misled by all 
the talk about Novell merg- 
ing UnixWare and NetWare: 
Novell currently has no NetWare 


server software that runs under UnixWare. 
Only client access is supported. Both 
UnixWare and Solaris do include NFS 
(the Network File System), and Solaris 
2.4 (from Sun, which invented NFS) re- 
portedly includes enhancements to NFS 
to improve performance. NFS has never 
been a top performer as a file-sharing sys- 
tem, but it is cheap to implement and easy 
to manage, and you can get NFS client 
software for all types of machines and op- 
erating systems. 

UnixWare simplifies administration 
with a decent set of menu-driven tools. 
These tools are split between textual and 
graphical, but the most important func- 
tions are found in sysadm. This program's 
windowed textual interface makes fairly 
quick work of adding users, configuring 
dial-up lines, and other essentials. Solaris, 
inexplicably, discards this System V Re- 
lease 4 standard in favor of its own graph- 
ical administrative tools. These tools, 
while prettier, don't cover the range of fa- 
cilities covered by sysadm. Solaris ad- 
ministrators must navigate the jungle of 
command-line tools to do the work 
sysadm does for you in UnixWare. 

UnixWare ships standard with a jour- 
naling file system from Veritas. Journaling 
limits loss of data on system failures and 
makes recovery after a power outage or 
other hard failure much quicker. You can 
purchase advanced file-system software 
for both Solaris and UnixWare to add sup- 
port for striping, mirroring, spanning, and 
other server requirements. Unix has sup- 
port for several installable file systems, 
all of which support ownership and de- 
tailed permissions. Most let you have long 
filenames and hard and symbolic links, or 
aliases for files and directories. Some Unix 
file systems support quotas, which track 
and limit each user's disk usage. 

Machine requirements for PC Unix sys- 
tems are comparatively steep, a strike 
against Unix as a desktop environment. 
We tested both Solaris and Unix Ware on 
a Pentium 90 with 32 MB of RAM; amaz- 
ingly, both suffered marked performance 
degradation when running a short stack 
of applications in a graphical environment. 
Solaris’ performance hit was worse, but 
the CDE software was still in beta. If you 
plan to deploy PC Unix systems as servers, 
consider whether you really need to run 
the X Window interface. X eats RAM like 
crazy. Also, both UnixWare and Solaris 
automatically start NFS at boot time. You 
can save resources by turning NFS off if 
you won't use it. 

Without the graphical environment, you 
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One Look At Our Microprocessors, 


And Microsoft Was All Over Us. 


Microsoft® couldn't have made it any clearer. Our Am486*? 
microprocessors were born to run Windows? 95. And at 100MHz, 
they let you scream through your Windows 95 applications. NIS xh. 


All at a price that screams 


“AMD's high-performance Am486 


microprocessors, combined with 


value. + And soon, AMD will 
Windows 95, provide a powerful 


combination for any PC user." 
be offering even faster 486 
— Carl Stork 
Director of Microsoft's 
Windows Hardware Programs 


devices. Each designed to let 
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you get the absolute most out of Windows 95. And each is, in d 
Kya 
1.2 
Microsoft's own words, “Designed for Windows 95° So call AMD Ts " TAM : pet 


today, and get premium performance without the premium price. 


AMD A 


Hun with it. 


1-800-222-9323 Internet: http: /www.amd.com 


i БТ Е 4 P | 

| 4 | ал n T пыт ' 2 TY 

© 1995 Advanced Micro Devices, Ire: ArdÁ5DXA «роет the AMD logo api мұ 
Allother product dr company nies ari reps E 


Ü Т ! a V 


a Lan e l 
| p 1 B 


SPECIAL REPORT 


should give both UnixWare and Solaris а 
minimum of 16 MB to 24 MB of RAM. 
With X Windows running, 32 MB be- 
comes the minimum. If you don't often 
use the display, as with an unattended serv- 
er, Unix will reclaim the memory occu- 
pied by unused graphical applications. Per- 
formance will be slower at launch, but 
it will improve as idle data gets 
swapped out of RAM. 
Everything you need to put 
your site on the [nternet, as a 
client or a server, is provided or 
freely available. Both UnixWare fj 
and Solaris work as gateways F F 
and routers if you have E 
multiple network inter- = 
faces running. Both ( Г 
support demand-di- > 
aled PPP and SLIP 
for modem Internet ' 
connections, and both 
allow you to set up your 
modems to accept user 
log-ins, PPP sessions, and 
UUCP (Unix-to-Unix 
copy, a modem WAN 
variant). You can even 
pick up free fax software 
from several sites on the 
Internet. These Unixes 
work as DNS servers, and į 
both support Sun’s Network 
Information Service (NIS) for 
distributing user and network configura- 
tion databases among groups of systems. 
Both UnixWare and Solaris have sym- 
metric-multiprocessing support built-in. 


Administering Windows NT 

Windows NT Server 3.51 seems to have 
everything. While we're all bored to death 
with МТ” user interface, which Microsoft 
plans to update with the Windows 95 look 
and feel, the services provided out of the 
box by Windows NT Server have no equal. 
TCP/IP, NetBEUI, and even AppleTalk 
are all standard. NT will act as a gateway 
to NetWare files and printers, and it will 
link multiple NetBEUI and TCP/IP net- 
works as well. The administrative inter- 
face is clean and centralized, and the three- 
volume Windows NT Resource Kit gives 
administrators not only the essentials but a 
well-rounded schooling in the OS's inter- 
nal structure as well. 

Microsoft's NTFS file system delivers 
the advantages of UnixWare's journaling 
Veritas file system. It provides long file- 
names and POSIX-compatible links, as 
well as ownership and extensive permis- 
sions. Mirroring and striping are standard 
components of NTFS, with a simple, ca- 
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pable volume manager easing 
management of even huge num- 
bers of drives. NTFS permits mir- 
roring at the partition level, so 
mirrored pairs don't have to be of 
equal size. NTFS still uses back- 
ward FAT drive lettering, but strip- 
ing makes it possible to combine 
multiple drives into a single lettered vol- 
ume. Microsoft thoughtfully allows sev- 
eral versions of each file. This clears the 
way for uncomplicated handling of the 
Macintosh file system's resource and data 
forks, and it also lets you use the file sys- 
tem for versioning and on-disk archiving. 
Microsoft throws in a graphical backup 
utility that captures all this extra data. 
Windows NT Server's power comes at 
a price: RAM. On our 32-MB test system, 
running TCP/IP, NetBEUI, and AppleTalk 
services together left only 6 MB of RAM 
free. If you run additional software, 32 
MB might prove insufficient. However, if 
your machine is operating solely as a file 
and print server, 32 MB should be ade- 
quate. Once you start leaning on Windows 
NT's Unix-like strengths as an applica- 
tion server, plan to raise the bar to 48 MB 
or higher. While you might rely on virtu- 
al memory to provide headroom on a desk- 
top system, it's a bad substitute for real 
RAM on a server. 


We Live in a Political World 

With all the hype and legal controversy 
swirling around Windows 95 at the time of 
its release, no one can deny that politics 
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Fa 
05/2 Warp Connect comes with many useful network services—more, in fact, than rival 
Windows 95. But the user interface can sometimes be somewhat confusing. 
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and marketing play as pivotal a role as 
technology in the OS market. 

Microsoft hopes to secure more than 
just every desktop PC in the universe. The 
Redmond giant 1s aggressively pitching 
Windows NT as the premier server envi- 
ronment. The NetBEUI network protocol, 
now most often identified with Windows 
for Workgroups, can serve up files inside, 
while TCP/IP and SPX/IPX set up hooks 
to the outside. Meanwhile, Windows NT’s 
user interface gets more Windows 95-like, 
showing Microsoft's intent to position NT 
for power desktop users as well. 

Whether by luck or by design, Mi- 
crosoft’s strategy locks out other OS play- 
ers. Commercial software developers must 
now target three systems—Windows for 
Workgroups, Windows 95, and Windows 
NT—each with its own foibles and 
strengths. Why write a compute-intensive 
application, for example, that doesn’t take 
advantage of threads as supported by NT 
and 95? Meanwhile, can you afford to ne- 
glect the millions of Windows for Work- 
groups users who can’t or won't upgrade? 
Developers wind up crafting specially 
tuned editions of the same code to run on 
two or more flavors of Windows. Then it 
all needs to be tested. Who has time for 
OS/2 or UnixWare? 

IBM's OS/2 is, by the standards of most 
industries, a success. With some nine mil- 
lion copies sold worldwide (according to 
IBM), there are more machines running 
OS/2 than any other 32-bit OS. And IBM's 
OS/2 LAN Server is the second-most-used 


Database Developer Productivity Comparison 


Visual Basic — | Oracle Power Objects 


{Benjsmin/Cummings 


Fundamentals of database systems 
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26 LINES OF CODE. 
AND STILL NO INSERTS. 3 DRAG AND DROPS 
NO DELETES. NO QUERIES. 


Sub PubPubID Change () 
Dim SavePlace As Variant 
Dim SQL As String 
If Loading Then Exit Sub 
PubsTitles. Clear 
PubsAuthors. Clear 
SQL = “Select distinct Title from Titles” 
SQL = SQL + °" where titles.PublD = ° & 
PubPubliD. Text 
DataCti(PubsList).RecordSource = SQL 
DataCti(PubsList). Refresh 
Do While Not DataCtl(PubsList). Recordset. EOF 
PubsTitles.Additem 
DataCtl(PubsList).Recordset(0) 
DataCti(PubsList).Recordset. MoveNext 


Loop 
If PubsTitles.ListCount » 0 Then 
PubsTitles.Listindex = 0 
SQL = "Select distinct Author from Titles, 
Authors" 
SQL = SQL & " where Titles.AU ID = 
Authors. AU 10 and * 
SQL = SQL & " titles.PublD = ° & PubPubID Text 
DataCtl(PubsList).RecordSource = SQL 
DataCti(PubsList).Refresh 
Do While Not DataCtl(PubsList). Recordset. EOF 
PubsAuthors.Additem 
DataCtl(PubsList). Recordset(0) 
DataCil(PubsList). Recordset. MoveNext 
L 


oop 
lf PubsAuthors.ListCount > 0 Then 
PubsAuthors. Listindex = 
End Sub 


These two programs do exactly the same thing. But Oracle Power Objects automatically gen- 
erates the application in less than a minute with three simple drag and drops. Without writing a single 
line of code. 


With Oracle Power Objects you can insert and delete data located on a — 
server database without any modifications whatsoever. To do the same thing, the Visual Basic — 


would require hundreds of lines of code to be written, tested and debugged. 
InfoWorld (8/7/95) confirms: "LInlike Microsoft's Visual Basic (VB), Power Objects is truly object-oriented. 
And Power Objects boasts cross-platform support that VB can't match." In fact, it lets you run Windows 


applications unmodified on the Macintosh. 
Experience the productivity benefits of a state-of-the-market, object-oriented client/server tool. For a 


limited time, upgrade from your current general-purpose development tool 1 
to Oracle Power Objects for just $99. Offer expires 11/27/95. To order, call: 1-800-633-0586, ext. 4995 


ORACLE” 


Enabling the Information Age 


Competitive Upgrade 


©1995 Oracle Corporation. All rights reserved. Oracle is a registered trademark and Огесіе7, Oracle? Workgroup Server, Oracle Objects, Oracle Power Objects, Personal Oracle? 
and Oracle Workgroup/2000 are trademarks of Oracle Corporation. All other company and product names are the trademarks of their respective owners. 


DOING IT OVER 


What happens when designers 


get a chance to build a second OS? 


DINAH MCNUTT 


ave Cutler was the lead architect 
on Digital Equipment Corp.'s 
VMS, the operating system for 
minicomputers. Microsoft asked him to 
create Windows NT. Dennis Ritchie 
created Unix. Bell Labs put him in 
charge of Plan 9. Windows NT and 
Plan 9 are second children. Don't you 
wonder what it's like to get to design 
two major OSes? What do you learn? 
What do you do differently? 


A Man with Nine Plans 
To most Unix users or C programmers, 
Dennis Ritchie requires no introduction. 
He was one of the key developers of the 
first version of Unix 26 years ago at Bell 
Labs. He is the “R” in K&R C. Right 
now, he's head of Bell Labs Computing 
Techniques Research in Murray Hill, 
New Jersey, and for more than five 
years, he has been working with a team 
of nine programmers on a new OS. 

The result is Plan 9. It was originally 
the brainchild of Ken Thompson and 
Rob Pike, but Ritchie played an active 
role by supporting the effort and 
helping to get Plan 9 out the door. The 
first version of Plan 9 was released last 
June. 

According to Ritchie, Plan 9 takes 
many of the ideas from Unix and 
exploits them more fully. "Everything 
in Plan 9 is a file," he says. "Plan 9 
encourages portability and machine- 
independent interfaces. Applications 
cannot tell whether they are running in 
a small personal computer or a large 
multiprocessor computer." 

When asked about the biggest 
technical challenges in developing Unix 
versus Plan 9, Ritchie says, "On one 
level the technical challenge was the 
same—to find out how the machines 
really worked. That is, to get from the 
manufacturers a correct description of 
their hardware. Manufacturers really 


want to sell you a box with software 
and don't want you to write your own 
operating system. At a much higher 
level, the challenge is to create 
interesting abstractions and 
generalizations, like the notions of file 
in Unix and Plan 9." 

Looking back, Ritchie notes that 
software development has changed a 
lot over the past 26 years. If he had to 
pick from the tools that he has now that 
he wished he had 26 years ago, they 
would be: "A windowing system. Fast 
communications. I won't ask for three 
wishes." 

Besides the obvious changes in 
lower costs and increased computing 
power, Ritchie also cites the advent of 
networking, distributed computing, and 
good graphics as the biggest technical 
changes in software development. He 
also thinks the appearance of large 
independent software companies is the 
most significant nontechnical change. 

Amazingly, Ritchie has few regrets 
about features that didn't make it into 
Unix and Plan 9. He says the more 
important release of Unix from his 
research group was the Seventh 
Edition, which strongly influenced 
AT&T's System III and V and BSD, 
but there aren't any features that they 
wanted to include and couldn't. His lab 
was doing work in networking and 
communications, and their research 
gradually influenced both flavors of 
Unix. 

Ritchie's only regret regarding Plan 
9 was that they could not include music 
on the Plan 9 CD-ROM. AT&T 
developed some proprietary algorithms 
for compressing digital music. 
Ritchie's group helped make these 


algorithms work on available hardware. 


They wanted to include the OS and 
several hours of music on the CD. The 
music would "sound like it came from 

an ordinary CD." Unfortunately, issues 
regarding the proprietary algorithms 
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Plan 9 did not come from outer space. it 
came from Bell Labs, with help from this 
man, Dennis Ritchie, one of the brains 
behind Unix. 

and the music itself prevented this from 
happening. “This had nothing to do 
with the Plan 9 system, but we thought 
it would be a lot of fun," he says. 

Looking back, Ritchie is rightfully 
proud of Unix and what it's done. “The 
creation of a portable operating system 
and the consequent notion of open 
systems, һе says, “I think this helped 
build an industry." 

Asked what his expectations are for 
Plan 9, Ritchie responds, "They are 
modest. The ecological niche that Unix 
occupied is fully colonized and is now 
being overgrown by Windows of 
several varieties. The way we [in our 
research group] use Plan 9 is similar to 
the way that others use Unix or 
Microsoft's products, namely as a 
distributed development system with 
desktop machines and specialized 
servers. Whatever Plan 9's 
technological advantages, we don't 
have the resources to compete directly 
in this arena. On the other hand, there 
are plenty of more specialized areas 
involving embedded systems in which 
Plan 9's small size, portability, and 
technology might do well." 

His expectations for Unix are just as 
modest: “As a product, it's certainly 
lost any chance to take over the mass 
market. As a standard, it will live for a 
long time." 
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Cutlering Edge 

Dave Cutler is the head of the NT 
Development team at Microsoft. 
Before joining Microsoft, he played 
key roles in the development of RSX- 
11 and VMS at Digital Equipment 
Corp. In a rare interview, Cutler and 
his NT team answered questions on the 
past, present, and future of their OS. 

NT and VMS are two very different 
systems, but they share similar 
technical challenges. “Both operating 
systems had rigorous compatibility 
requirements," the Cutler team says. 
“In the case of VMS, it was 16-bit 
programs that ran on RSX-11. In the 
case of NT, it was 16-bit Windows 
programs. The number of applications, 
the complexity of the programming 
environment, and the less-rigorously 
defined world of PC applications made 
NT's compatibility work orders of 
magnitude more difficult." 

Technological changes have helped 
make NT possible. Faster processors 
have allowed for more sophisticated 
systems, “The time to rebuild the 
system after changes has dropped 
dramatically, allowing us to make 
changes and fix problems much more 
quickly.” 

In addition to faster processors, 
software tools are much different than 
they were 20 years ago. Given a choice 
of tools from the '90s to take back to 
the '705, the team would choose the 
modern compilers. “They are far better 
at reliably generating good, solid, 
optimized code." 

Despite the lack of robust tools, the 
initial release of VMS met the goals 
the team set out with. Multiprocessor 
support was on the wish list, but it was 
not a "killer" feature. 

Cutler and his team used the 
experience with VMS to help make NT 
a successful project. With VMS, they 
learned on a similar but smaller-scale 
project what was essential to the 
process of building a system. They 
learned the requirements for 
applications, and how to design 
systems so they can be built 
incrementally. They also learned “why 
it’s important to keep the system 
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running throughout the process, from 
beginning to end. And how incredibly 
hard you need to work to make it 
happen.” 

The first release of NT was too slow 
and consumed more system resources 
than desired. NT 3.5 demonstrated a 
dramatic improvement in both areas. 
The team’s goal is for NT to be an OS 
for desktops as well as servers. "When 
people use NT, they are consistently 
impressed by its robustness," 
according to Cutler's team. “Size and 
performance are critical areas that we 
constantly strive to improve." 

The aspect of VMS for which Cutler 
is the proudest is the quality. "Mini- 
computers were used, from early on, 
by businesses to run their business. 
The systems had to run all the time, the 
applications protected from other 
applications’ faults." 

Despite all the technical challenges, 
one of the team's biggest problems 
may be the industry press. Media hype 
and criticism can cause additional 
stress on an already overworked team. 

“It’s difficult to predict when a 
system development will be complete. 
To begin with, the design is 
complicated; the problems are 
problems that are often new to the 
developers. Add to that a competitive 
environment that, at times, means 
changing the definition of the product 
during the development. Then the 
media apparently relishes announcing 
that a project is ‘late’ while the 
engineers are working as hard as they 
can to finish. It adds pressure to an 
already high-pressure situation. Then 
come the inevitable cycles of 
successive praise and condemnation of 
the product. That can often affect the 
morale of the team, particularly those 
who have not scen the cycles before." 

The NT team is not done. Nor is NT: 
*When [NT's) the predominant system 
on desktops and in networks, then 
we'll worry about the next project." 


Dinah McNutt writes and teaches about 
system administration. She is a founder of 
Zilker Internet Park Inc. You can reach 
her at dinah@zitker.net. 


SPECIAL REPORT 


network OS in the PC market. That’s all 
according to IBM, but it makes sense: 
OS/2 was there when Windows 95 was 
not. Each slip in Microsoft’s schedule sig- 
naled a predictable burst in sales of OS/2. 
Many 15 managers got tired of waiting for 
an environment competent to drive the 
100-MHz 486 and Pentium systems land- 
ing on desks. 

While not conceding defeat on the desk- 
top, IBM is busy remaking OS/2 Warp 
into a competitor of Windows NT. The 
dearth of native OS/2 applications would 
have eventually been OS/2's undoing in 
the broad commercial market. So IBM will 
focus on OS/2 Warp Server, a new product 
slated for release in the first quarter of 
1996. 

Commercial Unix and Unix variants 
have always been around to take up the 
slack. Failing (so far) to reach agreement 
on source-code compatibility, each Unix 
vendor still sells its special recipe. As it's 
impossible to write one piece of code that 
runs well on all Unix systems, most com- 
mercial developers choose not to bother. 
Interestingly, this problem doesn't exist 
on non-Intel Unix platforms, such as 
Sparc/Solaris, where the manufacturer 
(Sun) exercises tight control. We've seen 
something comparable with the Macin- 
tosh: Apple helps developers by imposing 
and enforcing standards on its systems. 
(There is such a thing as a benevolent dic- 
tatorship.) So most mainstream Unix ap- _ 
plications, such as FrameMaker, are tar- 
geted for vendor-specific workstations 
(e.g., Sun) instead of PCs running Unix. 
That's not likely to change. 

Commentators have frequently predict- 
ed the death of Unix, then marveled as it 
survives one seemingly fatal blow after 
another. À fanatical following is often 
credited, but other, more interesting factors 
are in evidence. Most of the better univer- 
sities teach part, or all, of their computer 
curriculum with Unix as a foundation of 
study. It's easy to find skilled program- 
mers and administrators among the ranks 
of college graduates. 

Also helping Unix along is the Internet. 
All the information servers—FTP, Go- 
pher, Archie, and the Web's Hypertext 
Transport Protocol (HTTP) among them— 
were born on Unix. In most cases, their 
most advanced implementations exist on 
Unix. TCP/IP, the unifying protocol that 
ties thousands of sites together via the In- 
ternet, started with Unix, and most TCP/IP 
networks have a Unix core. Being first 
doesn't ensure victory, but Unix made a 
name for itself as a server for everything 
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from dumb terminal sessions to distrib- 
uted objects. Even Bill Gates has admit- 
ted that Unix is a primary target for Win- 
dows NT development. 


Where It Leads 
Windows 95 blends a picture-postcard 
graphical interface with a fairly brainy OS. 
It provides good, but not foolproof, com- 
patibility with 16-bit applications. Re- 
sources, while still limited, have been 
raised well above the limits imposed by 
16-bit Windows. In short, Windows 95 is 
a good compromise: lt fixes many of the 
things we hated about Windows, main- 
tains reasonable compatibility with older 
applications, and, with the Plus option, 
adds worthwhile new functionality. It will 
certainly replace Windows 3.1] as the most 
popular PC desktop environment, and it 
just as certainly will maintain a solid lead 
in the quantity of available applications. 
Whether you think that lead is fairly won 
or not, Windows 95 is a safe bet for both 
users and developers. Administrators 
should arm themselves with the Windows 
95 Resource Kit. 

OS/2 Warp has grown to be the only 


E-conomical too. 

For just $49 you 
can step up from the 
“beginners” software 
provided with your 

x- j Internet account to 
I our feature-rich 
= EMBLA Lite. 


0S Paradise 


credible competitor of Windows for _ 


Workgroups, even though IBM 
9 


OS/2’s file-serving power. 

Windows NT Server presents admin- 
istrators with a rare treat: a robust, self- 
contained server environment. It in- 
stalls effortlessly; features central, 

graphical administration; and serves 
Mac, PC, and TCP/IP networks out of 
the box. NTFS is based on a marvelous 
file-system design, and the standard 
A graphical volume manager sim- 
plifies management of complex 
array techniques, including 
striping and mirroring. Its 
weaknesses are the FAT-like 
drive-letter structure for disks 
and near-absolute dependence 
on graphical tools that make re- 
mote administration more chal- 
lenging. Some POSIX (Unix- 
like) command-line tools are 
standard, and others are included 
in the Resource Kit, which, 
again, is a necessity for admin- 
istrators. The re-made Windows 
95 interface may help push Win- 
dows NT into Unix's accustomed 
niches. 
That's assuming, of course, that Unix 


didn't add peer networking until 
the recent Connect bundle. It still 
has some clout, being a full 32- 
bit implementation and having (4 
a file system superior to Win- 
dows 95's FAT. If you're run- 
ning any native OS/2 appli- 
cations, or if you're 
developing your 
own code for in- 
house use, OS/2 Warp 
is worth a look. Until 
vendors get their Win- 
dows 95-certified ap- .. i 
plications out, Warp + 
may still be a good way 
to mix 32-bit and 16-bit 
software. But that win- 
dow is closing, and IBM 
is Opening another one. 
OS/2 Warp, as it exists to- E 
day, makes a great host for “ 
Lotus Notes, a BBS, or a small 
department server. The 
server edition of Warp, 
when it's released, should boost 


Try EMBLA Lite for Free. Download a free 
evaluation copy from our Web 
site at: http://www.pro.icl.se 
Or for more information 
email ICL ProSystems at: 
marcomms  pro.icl.se 
To order, contact the 
rescllers listed below. 


Email couldn't be 
made easier. 


e It’s Windows “drag & drop” simple 
* Provides automatic MIME encoding 


(or select UUENCODE) 


e “Prep” folder for draft messages 


e Supports SMTP, POP3 and standard 


Winsock API. 
* IMAP version available 
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Fault-Tolerant Disk Arre lys 


M 
RAIDION's modularity makes fault tolerance affordable for any s 
Configure RAIDION using RAIDWARE™ for cost effectiveri s SOF 
add the optional LTX array hardware controller for super ri 
performance and platform independence. 
Expandable. 

Start with only 2 modules for mirrored fault tol- 8 
erance of up to 9 GB and add one more | 
module to convert to RAID 5 fault 
tolerance. In this way, a single 
subsystem can grow to 42 
modules under NetWare™, 
providing a maximum storage 


capacity of 378 GB (utilizing [e E I 


9 GB modules). E E 
Hot-Swap С 
апа Hot Replacement features а 
allow RAIDION to be serviced [m 
while your network remains 
up and running. For even 
more data protection, con- 
figure RAIDION with an | 
on-line spare module which d 
activates automatically in - 
the event of a drive 
failure. This ensures fault 
tolerant operation will _ и | 
continue without ЧА | t wm MODULE# CAPACITY DRIVE FORM | 
human intervention. | *LM2100 Utes 
RAIDION is available for both LT 3.5" 
desktop and rackmount applications. 


— 


**RS 9000 91GB 


[Гл Array Controller 


d th f horized **RTX Array Controller | LT35"/RS525" 
For more information and the name of the authorize T 


RAIDION reseller nearest you, call EEEE ** Rackmount configuration only. 
WORLD WIDE WEB: fttp://www.micropolis.com. 


“=. MICROPOLIS 


Approved 


All Micropolis drives feature a full 5 year warranty. 


All logos and names are the property of their respective owners. 
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NextStep: Pretty, Limited 


he futuristic 

NextStep Is a lov- 
able mutt: a Carnegie- 
Mellon Mach kernel, 
BSD commands and li- 
braries atop that, and 
a proprietary GUI that 
broke new ground at 
the time of its intro- 
duction. NextStep still 
has a unique look 
that's best summed up 
in one word: gorgeous. 
It's handily the most 
visually appealing OS © 
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for Intel-based PCs, 
thanks partly to the 
big, artistic icons. Un- 
fortunately, NextStep 
hurts its appeal with 
limited device support 
and a decidedly propri- 
etary approach. 
NextStep’s fans hail 
mostly from those 
shops that can afford 
to create and maintain 
their own applications. 
Like Solaris, - 
NextStep has a buiit-in 


PostScript interpreter. 
It also includes other 
goodies like a light- 
ning-quick 3-D render- 
ing engine that you 
have to need to appre- 
ciate. Given a suite of 
custom applications, 
NextStep is an operat- 
ing system you could 
sit in front of all day 
without going bug- 
eyed. X Window can't 
quite make that claim, 


but it is a standard. 


doesn't advance just as quickly. 

After working with UnixWare 2.01 and 
Solaris x86 2.4, we find that Unix is still 
just as worthwhile for that which Unix has 
always done well: If you want to put 
data—terminal sessions, files, objects, you 
name it—on a network, Unix remains an 


obvious choice. But it's still not for the 
faint of heart. An administrator with scant 
knowledge of Unix will find OS/2 Warp 
and Windows NT easier to install and 
maintain. However, once learned, Unix's 
standard tools and quaint (but effective) 
ASCII configuration files ease adminis- 
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SQL-Retriever offers best-of-breed access lo UNIX 
databuses, so you don't bare to worry about the 


pedigree of proprietary interfaces. 


SQL-Retriever is man's best friend 
when you want to retrieve and 

update critical business infor- 

mation in UNIX databases from 
Windows applications, such as 
Microsoft Excel or Access. Point-and- 
click access to Oracle, Informix, Ingres, 
Interbase, and Sybase databases means 
no more leaming each vendor's propri- 
etary interface. Just fast and easy desk- 
top-to-database power that works right 
out of the box with virtually every 
Windows TCP/IP product. 


tration in ways no other server environ- 
ment can match. 

The Common Desktop Environment 
look-and-feel you get with SunSoft’s So- 
laris adds some sparkle to what was be- 
coming a millstone around Unix’s neck, 
the comparatively ugly X Window Sys- 
tem. Ugly though it is, X Window's stan- 
dard ability to run all classes of applica- 
tions remotely, even through WAN links, 
endears X and Unix to builders of enter- 
prise networks. 

One of life's certainties is the in- 
evitability of change. Maybe what you're 
running now is doing the job for you. But 
in time, perhaps soon, you'll find your- 
self forced to choose from among the 
field's 32-bit players. We hope we've giv- 
en you a healthy head start on the home- 
Work you should do before settling on the 
OS you'll run for the next several years. B 


Tom Yager used to be a BYTE technical ed- 
itor covering Unix and multimedia. Now he's 
a freelance writer and consultant who runs 
his own research lab in North Texas. You 
can E-mail him at tyager(? maxx.net. 


GET YOUR FREE UNIDIRECT CATALOG TODAY TO HUNT DOWN OVER 90 PC-TO-UNIX CONNECTIVITY PRODUCTS! 


1-800-613-1683 
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Even the coolest dudes 
find Nanao’s new 17” 
monitors way cool. The new 
F2-17Ex and T2-171s models 
can't be beat for the ultimate 
in text and graphics performance. Which is why 
they re setting sales records at savvy computer stores. 
Another reason is Nanao's Windows 95 Plug & Play* 
compatibility. Complicated user set-up adjustments 
at the time of installation are virtually eliminated. 
And switching resolutions on-the-fly is a snap. Users 
are also drawn by Nanao's reputation for outstand- 
ing long-term reliability plus the stunning array of 
new advanced technical features that are ideally 
suited for graphical environments. Nanao even offers 
a choice of four 17" models to satisfy your budget, 
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If you've always wanted a top performing monitor, now is the time. 


application requirements and tube preference. The 
F2-17EX features ап ultra fine dot pitch Invar shadow 
mask flat-square tube, while the T2:17T5s features the 
new hybrid technology aperture grill tube. Both 
monitors provide the power you need to achieve true- 
to-life colors, crisp typography and a stable screen 
image. Flicker-free resolutions up to 1280 x 1024 @ 
82Hz refresh rate, Colorific™ screen/printer color 
matching software and on-screen image controls 
deliver previously unheard of levels of performance. 
For added safety against emissions, TCO compliance 
is now available as a standard feature. 

If you're wondering why this dude looks so satis- 
fied, it’s easy to figure out. He just caught the perfect 
wave. And the perfect 17” monitor. 


CALL Our FLEXFAX Fax ON DEMAND 1-800-416-FLEX 


“Requires a DDC compatible video card. **3 year on Р @ Land СЕТ. Superior In Every Detail is а registered trademark of Nanao Corporation. 
Corporation, 


All produc names are trademarks of their respective companies. 01995 Nango USA 
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Now Everyone Can Have 
The Superior Monitor. 


026mm 

16.1" 
H:30-86k Hs, V.55-160Hz 
1280 x 1024 @ up to 82Hz 
1600 x 1200 @ upto 66Hz 


16.0" 

H:30-86kHz, V.55-160Hz 
1280 x 1024 @ up ta ЮН» 
1600 x 1200 @ up to 66 Hz 
ScreenManagrr" and 
ScreenManager" Pro 
MPR-11, TOO, FOC B 


NANAO 


Superior In Every Detail 


NANAO USA CORPORATION 
23535 Telo Avenue, Torrance, CA 90505 
(310) 325-5202 Fax: (310) 530-1679 


1-800-800-5202 


YOU'LL GET 
SERVICE WITH 
MOST PCs. THE 

QUESTION IS, 
HOW MUCH? 
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DELL DIMENSION 


Reliable PCs For High 
Performance Computing 


At Dell, we guarantee" if there's 
a problem with your Dell Dimension 
PC, a certified technician will be at 
your desk the next business day, 
servicing your PCA 
We're the only PC company that 
guarantees this level of service 
for a full year. You can extend this 
service on any Dell Dimension 
system for an extra 
two years for only 
$199. Looks like our 
"ETIN dedication to service 
June 1995 is paying off. Dell 
recently took top honors in the PC 


World Reliability and Service report. 


90 if Dell is the only PC maker 
that guarantees next-business-day 
deskside service, there's only one 
thing left for you to do. 

otep right up. 


DOLL 
ш  ——— 
800-822-8972 


In Canada? call 800-668-3021 
Mon-Fri 7am-9pm CT * Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 


Keycode #01059 


“Guarantees available in the U.S. only for registered owners of Dell Dimension systems purchased after 8/1/93. For a complete copy af our Guarantees or Limited 
Warranties, please write Dell USA LP., 2214 W. Braker Lana, Building 3, Austin, TX 78758. AOn-site service provided by Banc Tec Service Corp. On-site service may not ba 
available in certain remote locations. OBusiness leasing arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S. only and subject to change without 
notice, The Intel Inside togo and Pentium are registered trademarks af Intel Corporation. MS, Microsoft, Windaws and the Windows logo are registered 


DELL DIMENSION™ XPS P133c 
133MHz PENTIUM® PROCESSOR 

* Mini Tower Modal 

• BMB EDO Memory (128МВ Max RAM) 
• 256KB Pipeline Burst Cache 


« 1GB Hard Drive [10ms, Mode 4] 
(1.6GB Max) 


e 1515 Monitor (15" CRT, Ni} 


* B4-bit PCI 1MB DRAM Video 
(128-bit 4MB VRAM Max) 


* 4X Multi-session EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 

• Altec Lancsing ACS-31 Speakers 

e Microsoft® Windows" 95 / 
30 Days Free Support 

* Upgrade to 3 years of guaranteed 
next-business-day, at-your-desk 
service for only $199 more. 


$2399 


Business Lease?: $89/Mo. 
Order Code 4500143 


DELL DIMENSION P100t 

100MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 8MB EDO Memory (128MB Мах RAM) 


* 540MB Hard Drive [12ms] 
(16GB Max) 


* 151$ Monitor (15" CRT, NI) 
• 654-011 PCI 2MB DRAM Video 
• AX Multi-session EIDE CD-ROM Drive 


* Micrcsoft Windows 95 / 
30 Days Free Support 

* Add a 3COM ELink Ill Combo Network 
Interface Card for only $109 mora. 


1799 


Business Lease: $67/Mo. 
Order Code #500148 


trademarks of Microsoft Corporation. ©1995 Dali Computer Corporation. All rights rasarved. 


Dell's featured computer artist is Max Seabaugh of San Francisco. 


DELL DIMENSION XPS P120c 
120MHz PENTIUM PROCESSOR 
* Mini Tower Model 
e BMB EDO Memory (128MB Max RAM) 
• 256KB Pipeline Burst Cache 
• 1GB Hard Drive [10ms, Mode 4] 
(1.668 Max) 
• 1515 Monitor (75° CRT, NI) 
• 64-bit PCI 1MB DRAM Video 
(128-bit 4MB VRAM Мах) 


* Microsoft Windows 95 / 
30 Days Free Support 
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* Add the HP Deskjet 660C color printer 
for only $389 more. 


$1999 


Business Lease: $74/Mo. 
Order Code #500144 


DELL DIMENSION P75t 
75MHz PENTIUM PROCESSOR 
* Mini Tower Mode! 
* 8MB EDO Memory (128MB Max RAM) 
• 540MB Hard Drive [12715] 
(1.6GB Max) 
* 14XE Monitor (14° CRT, NI) 
• 64-bit PCI 1MB DRAM Video 
{2MB DRAM Max) 
* Microsoft Windows 95 / 
30 Days Free Support 
ж Upgrade to the 1515 15" color monitor 
for only $30 mora. 


1399 


Business Lease: $52/Mo. 
Order Code #500141 


Designed for 


Microsoft® 
pentium Windows 95 
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Corel PRESENTS 6 - Create dynamic presentations 
with powerful charting, mapping and animation tools 


1 
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. o desktop operating 
system is ever com- 
| plete, and Windows 95 
Ж. | is по exception. Utili- 
ties, whether ап OS vendor ships them 
in the operating system or an indepen- 
dent software vendor develops them, 
play a primary role in the growing and 
changing expectations we have of op- 
erating systems. Some make more ef- 
ficient use of hardware, such as mem- 
ory and storage, while others improve 
(or at least change) the user interface. 
Utilities may help the system as a 
whole run faster, or add features that 
were left out of the OS itself. 

The first DOS utilities, packaged 
with the OS, were simple tools. Two 
of the most important were Format and 
Edlin, essential for formatting a disk 
and editing a (small) file. Even then, 
however, third-party developers were 
producing extensions. PC Tools let you 
recover damaged disks or examine and 
modify the contents of physical disk 
locations. Norton Utilities let you 
unerase an inadvertently deleted file. 
Quarterdeck Office Systems, with 
Desqview, added one of the first mul- 
titasking shells to DOS, taking advan- 
tage of the 386 processor. Norton Com- 
mander was for many years a popular 
way to navigate the directory structure 
of DOS. 


Why Utilities? 

The obvious question about OS utilities is why they exist at all. 
If they are as useful as they seem, why aren't they included as part 
of the operating system? The answer varies depending on the 
utility, the OS, and their vendors. 

First, utilities may fill a hole in the OS that no one knew existed 
until the OS got widespread use. One example is DOS 62's 
ScanDisk utility, which examines the structure of a compressed 
disk: Without disk compression itself, there was not much demand 
for ScanDisk. 

Second, most users might not need the utility. If only 5 percent 
of all users would need a utility (such as the system-usage mon- 
itor provided by Norton Utilities’ System Watch), it makes little 
sense to invest the development time to build it into the OS and 


Utility programs provide functions left out of an 
OS, and the best ones become part of it 


then require the additional computer resources to run it. 
Utilities are a test bed for new OS technologies. If they are 
popular enough, they or similar tools may appear in the next ma- 
jor release of the OS, or in an entirely new OS. Microsoft incor- 
porated many third-party utilities—ones for managing memory, 
for example, or for undeleting files—into DOS 5.0. Qualitas, 
Quarterdeck, and Norton (subsequently acquired by another util- 
ity giant, Symantec) had these utilities long before Microsoft. 


Utilities for Windows 95 
What has Microsoft included in Windows 95 that was not a part 
of its previous OS, and why? And an important follow-up ques- 
tion: What is left for utilities vendors to build? 

The initial cynical response to that last question might be “not 
as much as there used to be." Windows 95 includes a better user 
interface and a better file manager/navigator, which can make 
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interface shells such as Norton Desktop 
redundant. However, the increasing com- 
plexity of OSes brings out the need for 
more and different utilities. 

Microsoft itself is shipping a companion 
set of utilities to Windows 95, called Mi- 
crosoft Plus for Windows 95. Microsoft 
designed Plus to do two things: make the 
PC run better and make the user interface 
look better. In the “run better" category, the 
package provides utilities for system and 
disk maintenance, such as compression 
and defragmentation. The “look better” 
tools include Desktop Themes, which lets 
you load special background wallpapers 
and accompanying sounds, mouse pointers, 
colors, and other cosmetic changes, plus 
font smoothing and wallpaper stretching. 
There’s also an Internet navigator, which 
provides graphical access to World Wide 
Web sites. For all-important leisure activ- 
ities, Microsoft Plus includes a new 3-D 
pinball game. 

So why aren’t these same features in 
the base OS itself? Well, they are, but not 
to the same extent as provided by the Plus 
package of utilities. 

According to Alec Saunders, Microsoft 
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Microsoft's own Internet Explorer utility, included in Microsoft Plus for Windows 95, provides GUI 
access to the Internet and the World Wide Web. 


Plus product manager, the first goal of Fair enough. However, in differentiating 
these utilities is to make Microsoft money. these particular utilities from Win 95 it- 
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basic operating system services with 

few extras, bred hundreds of suc- 
cessful utilities. Norton Utilities and PC 
Tools offered suites combining several util- 
ities that gave users finer control over their 
computers. Quarterdeck and Qualitas pro- 
vided better memory management, espe- 
cially once the 386 made memory more 
accessible. 

Windows 3.0 and 3.1 opened up more 
possibilities for utilities. With large Win- 
dows files—and disk space at a premium— 
Stac Electronics' DoubleSpace utility quick- 
ly became a standard for disk compression 
(which almost as quickly got integrated into 
DOS 6.x). Windows 3 was not the best at 
managing memory. Quarterdeck jumped in 
and adapted QEMM to handle memory un- 
der Windows. Windows' adequate but unin- 
spired Program Manager spawned an in- 
dustry of Windows shells, with Norton 
Desktop the leading alternative. 

The Macintosh OS has also been a fertile 
breeding ground for utilities. Many began 
their existence as desk accessories, en- 
abling users to search for files (Norton File 


D: which for many years provided 


Find), defragment the disk (Norton Disk De- 
fragment), and recover damaged disks (Cen- 
tral Point's Mac Tools). Norton Utilities and 
Mac Tools made many PC-type utilities avail- 
able for the Macintosh. 

Few utilities have tampered with the look 
and feel of the Mac OS, however, primarily 
because Apple has always published and 
enforced user interface standards that have 
precluded alternative desktop managers or 
shells. Mac utilities have largely focused 
on providing the users with better access to 
hardware or OS internals. 


Running Multiple OSes 

For those who run multiple operating sys- 
tems from the same PC, V Communica- 
tions’ System Commander is an indis- 
pensable utility. System Commander lets 
you load and boot from any of several OSes, 
such as DOS, Windows 3.1, Windows NT, 
Windows 95, and OS/2—on different disk 
partitions or on the same partition. It will 
even work with an OS, such as Win 95, 
that requires installation on the boot sector 
of the disk. Boot-management utilities such 
as this are, in effect, OS-independent, giv- 


ing the user ready access to any 
PC operating system. 


And NOSes Too 
Even network OSes use 
utilities. For example, 
Novell's NetWare has a 
companion prod- 

uct called у/, 


LAN Work- 
Place. 
LAN Work- 
Ptace, like ; _` 
part of Mi-{* - 
crosoft Plus, is 
an Internet ac- 
cess facility that in- 
cludes the Netscape 
Navigator for graphi- 
cal browsing. This 
points out the grow- 
ing need for a class 
of utilities that oper- 
ate with the NOS, just 
as most of the popular 
utilities work with 
the desktop OS. 
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self, Microsoft used performance and sys- 
tem resources as the deciding factor. For 
instance, the base Windows 95 is adver- 
tised to run on a 386 PC with 4 MB of 
memory, thus fulfilling a Microsoft 
promise to make the new OS work on 
many older systems. For more powerful 
systems, Plus enhances both operation and 
appearance. As an example, Saunders cites 
the Plus disk compression algorithm; it’s 
optimized to run on the Pentium processor. 
Likewise, the wallpaper used in Desktop 
Themes looks and performs best with high- 
end graphics adapters and graphics accel- 
eration. All these utilities will run reason- 
ably well on slower systems (such as the 
33-MHz 486 used to test Win 95 and Mi- 
crosoft Plus for this article). However, 
power users running a Pentium PC with a 
graphics accelerator will find that the Plus 
utilities improve many aspects of system 
use without degrading performance. 


System Agent, Man 

An important feature of Microsoft Plus is 
the System Agent, along with other affili- 
ated agents. According to Saunders, Mi- 
crosoft developed the System Agent to im- 
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Norton’s System Information telis you all about your PC, including BIOS, memory, and video. 


prove disk compression. The agent uses a 
“lazy compression” algorithm, meaning 
that it waits for idle system time and then 


compresses files. To do this, Microsoft 
needed a way of determining when the 
system is idle, and the System Agent was 
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and other conditions. System Agent may represent a whole new area of smart Windows utilities. 


born. It uses preprogrammed rules to detect cues the disk-compression utility to start 
when the system is not doing anything and squeezing uncompressed files. 


The System Agent uses the same crite- 
ria to schedule defragmentation, backup, 
and scan-disk activities. Agents can also 
control the launching and running of ap- 
plications. If an application requires little 
or no user interaction, the System Agent 
can schedule the application launch and 
make sure it completes properly. Appli- 
cations have to be "System Agent-aware" 
to receive this kind of service, and Mi- 
crosoft includes an API that applications 
can call to do just that. 


Third-Party Survival Tactics 
Microsoft has a business group for work- 
ing with third-party developers—including 
utilities developers—for Windows 95. Ac- 
cording to Deborah Epstein-Celis, a prod- 
uct manager with Microsoft's third-party 
software group. Microsoft attempts to build 
a base level of features into the OS and 
then counts on utilities to round out the 
less basic needs of diverse groups of users. 
Many of these utilities are pioneered and 
marketed by other vendors, some in direct 
competition with Microsoft. 

Symantec's Norton division released 
Norton Utilities for Windows 95 concur- 
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rently with Microsoft’s release of the OS. 
Norton Utilities includes tools, such as 
Disk Doctor and Disk Edit, that have be- 
come standard fare for power users trying 
to get the most from their PCs. The Norton 
Utilities for Windows 95 contains many 
of the same utilities found in previous ver- 
sions, including a “safe” format and a sys- 
tem information reader. These are supple- 
mented by Space Wizard, a system 
diagnostics utility, and the System Doc- 
tor. The System Doctor monitors system 
resources, including CPU, virtual memo- 
ry, and unfragmented disk space. 

Norton Navigator, a companion prod- 
uct for Norton Utilities, is an enhancement 
of the Windows 95 Explorer. Navigator 
lets you set up "multiple virtual desktops," 
different looks and configurations that you 
can quickly load and switch between. Nav- 
igator also incorporates tools for preparing 
files to move to other systems, such as a 
way to create self-extracting archives and 
a uuencode/uudecode utility for sending 
binary files across the Internet. 

Quarterdeck's QEMM memory man- 
ager, in the old days of DOS, made parts of 
the upper memory area available to store 
drivers. Today, it enables Windows 95 to 
compress data in memory and make it ap- 
pear as though the system has more mem- 
ory available. 

For diagnostics, Cybermedia's First Aid 
2.0 will examine error messages and oth- 
er system problems and recommend solu- 
tions. Mastersoft’s Viewer95 supplements 
Win 95's existing image viewer by sup- 
porting Hypertext Markup Language 
(HTML) images. 


Evolving with the 0S 

While new versions of utilities may often 
do the same tasks as their older versions, 
the new ones don't always work the same. 
Like the OS itself, they change, offering 
new capabilities and finding better ways of 
doing old things. For example, Norton Sys- 
Info originally obtained much of its sys- 
tem-configuration data by reading the 
CMOS memory that maintained the in- 
formation used to boot the PC and recog- 
nize devices such as hard disks. However, 
CMOS memory is static. Under most cir- 
cumstances, it cannot automatically rec- 
ognize and adapt to changes in the system 
hardware. It's possible that information in 
CMOS, and therefore the information re- 
ported by Norton SysInfo (and other sim- 
ilar utilities), could be incorrect. 

But an industry consortium led by Intel 
is in the process of developing the Desktop 
Management Interface (DMI), part of 
whose role is to dynamically determine 
108 
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the system configuration and status, pre- 
pare and execute queries of system re- 
sources, and perform fault diagnosis. The 
PC updates the DMI data whenever the 
configuration changes, so the information 
provided to network administrators is al- 
ways up to date. 

Future iterations of utility software will 
make use of the DMI, and other new ca- 
pabilities of the PC architecture, to read 
system information. This will ensure that 
system information is accurate and up to 
date: accomplishing the same task as be- 
fore, but in a different and better way. 


Agents of the Future 

Microsoft's introduction of the System 
Agent—and its OS hook—portends a new 
way of thinking about utilities. Developers 
can adapt an agent to many tasks besides 
detecting system idle time and launching 
other utilities. The system agent of the fu- 
ture might be able to detect unstable con- 
ditions and warn the user before a failure 
Occurs, or perform housekeeping chores 
such as backing up files. 

A preview of what you can use a system 
agent for comes from Charles River Ana- 
lytics (Cambridge, Massachusetts), the de- 
veloper of Open Sesame. Open Sesame 
uses system agents, along with a neural 
network, to "learn" your normal pattern 
of actions and then assist in performing 
common activities. For example, if you 
routinely open a word processor and re- 
size and reposition the document window 
in the same way every time, Open Sesame 
will "observe" this behavior and ask if you 


want it done automatically. Open Sesame 
has been so useful as a Macintosh utility 
that Apple is incorporating some of its 
functions into its next-generation Copland 
operating system. 

An agent itself may be an OS utility. 
Agents can be used to perform many tasks 
behind the scenes, cither by themselves or 
in conjunction with other utilities. An agent 
can change the scheduling algorithm to al- 
locate CPU time between running process- 
es or change the priority of the processes. 
These types of agents need artificial intel- 
ligence, such as the neural network used by 
Open Sesame, to detect complex patterns 
of operation and behavior and then use 
that information to tune the OS. 


A Future for Utilities? 

The relationship between an OS and a util- 
ity is symbiotic. The OS provides the 
"host," without which the utility cannot 
survive. The utility, on the other hand, can 
actually help the OS perform better or be- 
have more reliably. If a utility 1s incorpo- 
rated into the OS, it can improve its over- 
all capability, just like beneficial 
microorganisms in the human body. 

A smart developer will make sure a util- 
ity evolves into something completely dif- 
ferent, yet just as useful, as its predecessor, 
and begin the symbiotic process all over 
again. ШЕ 
Peter D. Varhol is chair of the graduate com- 
puter science department at Rivier College in 
New Hampshire. He can be reached at 
pvarhol mighty.riv.edu. 
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|he OS market, being the cut- 

throat and competitive beast 
it is, gives vendors few op- 
portunities to experiment with new ap- 
proaches to distributed computing. How- 
ever, a few vendors—AT&T and Sun 
Microsystems, for example—and some 
research universities are taking a shot 
at developing distributed OSes. They 
claim these OSes will do a better job of 
exploiting today’s ubiquitous network- 
ing infrastructures and the processing 
power distributed throughout organiza- 
tions. 

Until recently, most of the work in 
this area centered around OSes that re- 
quired large amounts of memory and 
suffered from kludgy network connec- 
tions. (In other words, they were varia- 
tions of Unix.) Additionally, many dis- 
tributed OSes (especially those for 
embedded systems) were proprietary 
and lacked ways for third-party devel- 
opers to easily access the services of the 
OS. 

Now, however, a handful of re- 
searchers are tinkering with ways to 
overcome some of the difficulties in- 
volved in making OSes work in distrib- 
uted environments. Companies and uni- 
versities are attacking the present 
problems in several ways. For example, 
some are focusing on improving net- 
work connections, others are developing OSes capable of sup- 
porting add-on modules, and still others are looking at ways to 
shrink the OS microkernel. 


Plan 9 = Unix++ 

One effort to develop a distributed OS is being carried out by 
the Computing Science Research Center of AT&T Bell Labora- 
tories (Murray Hill, NJ). The group 15 trying to build on a pre- 
viously successful project—Unix, which it developed a quarter of 
a century ago. 

At that time, Unix was at the forefront of several emerging 
ideas: applications portability, desktop processing, and multi- 
processor design. As Unix weaved its way onto corporate desk- 
tops during the 19805, researchers asked the question: “If we 
could develop Unix now, what would we do differently?" 

While Unix possessed many strengths, one weak area was its 
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Distributed OSes, slowly emerging from 
research, cure a multitude of ills 


networking capabilities. “Connecting different Unix computers 
on a network requires a great deal of administrative overhead," 
notes Robert Pike, a member of the technical staff at AT&T Bell 
Laboratories. 

Thus, in 1987, the Computing Science Research Center be- 
gan work on a new OS dubbed Plan 9. The name is in honor of Ed 
Wood's campy science fiction thriller Plan 9 from Outer Space, 
which is considered by many to be the worst movie of all time. 

Plan 9 is a distributed OS comprised of three components. 
They are a client part that runs on terminals residing on a user's 
desk, file servers that store data, and other servers (sometimes 
called applications servers) that provide faster CPUs (which are 
on the user's desktop), user authentication, and network gate- 
Ways. 

The components can be connected over a wide variety of LANs 
апа WANs-—including Ethernet, custom-built fiber networks, 
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and dial-up modem connections—as well 
as over ISDN. Typically, a user interacts 
with applications running on either a ter- 
minal or a CPU server, and the applica- 
tions pull their data from the file servers 
(see the figure “Plan 9’s Down-to-Earth 
Architecture” on page 118). 

Plan 9 exploits three general technical 
concepts. First, all system objects present 
themselves as named files that are manip- 
ulated by read/write operations. Second, 
all such files may reside either locally or on 
another device. Third, the file system name- 
space (i.e., the set of objects visible to a 
program) is dynamically adjustable for 
each program running on a particular ma- 
chine. 

The first two concepts, in the opinion 
of Plan 9’s developers, were ideas fore- 
shadowed in Unix. The third concept, how- 
ever, allows a new approach to distributed 
computing. The construction of an appli- 
cation is not dependent on where the ap- 
plication will run or on what machine it 
will run on. Thus, Plan 9 allows for a mod- 
ular design of applications. 

Because applications and data may re- 
side in many locations, security is a key 
component of Plan 9. It uses an authenti- 
cation scheme similar to Kerberos, where 
passwords are never sent over networks. 
Instead, it uses encrypted tickets issued 
from an authentication server. Plan 9 has 
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Not That DOS 


additional security features. 
For instance, applications 
never run on the file servers 
(the place data is stored un- 
der Plan 9). This makes 
data stored on those servers 
safe from security threats 
such as computer viruses. 

Another strength of Plan 
9 is that its flexibility eases 
administration. "Plan 9 
users can access informa- 
tion stored on computers 
with different micropro- 
cessors as if the data were 
stored on their own sys- 
tem," says Pike. 

AT&T Bell Laboratories 
has ported Plan 9 to several 
types of CPUs, including 
Intel's x86 (including the 
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Part of a Plan 9 screen using the Acme user interface (UI). The left 
column holds a few source files, and a debugger window displaying a 
stack trace and a third source file. The right column contains some 
guide files, a mailbox presented by Acme’s mail program, the 
columnar display of files in Acme's own source directory, a few 
windows from the OED browser, a debugger window, and an error 


Pentium), Motorola’s 
680x0, Sun's SPARC, and * 

Mips Technologies’ microprocessors, In 
addition, the Computing Science Research 
Center has developed compilers and de- 
buggers for the new OS. 

In July, AT&T announced that Plan 9 
was available for educational and research 
use. The product with source code sells 
for $350; a kit with only the manuals is 
available for $125. The company said 200 
universities are working with Plan 9, and 
Pike expects them to 
develop new applica- 
tions and program- 
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486SLC2/66 Spring Is in the Air 


Also focusing on 
Unix's limitations, 
SunSoft (Mountain 
View, CA) began to 
work on Spring, its 
next-generation ob- 
ject-oriented OS, in 
the early part of 1989 
(see "Springtime at 
Sun," September 
BYTE). Jim Mitchell, 
a Sun fellow and 
leader of the Spring 
R&D team, said the 
project team estab- 
lished three goals for 
the OS. First, it had to 
be easy to evolve and 
extend. Second. it had 
to work well on net- 


FTP/ web server 
(diskless CPU 
server) on a 
Sun-3/60 


Diagram of the Plan 9 (SP] network at the University of York (York, U.K.). 


Plan 9 terminals include diskless 486s, 68020s and SparcStations, all 
with bit-map graphics displays. All run the same software from the 
shared file server and use the faster CPU server for compilations. 
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works. Third, it had to 
include strong security 
features. 

The company as- 


window showing diagnostics from a compilation. 


signed a team of its top 15 programmers to 
reach those goals. In 1991, the team de- 
livered a prototype of Spring that featured 
a distributed-directory service, fast inter- 
processor communication, security ser- 
vices, and a new interface definition lan- 
guage (IDL). The IDL bound its objects 
at run time, outside the microkernel. This 
improves the OS's performance by 50 per- 
cent, according to SunSoft. 

The company has taken a multifaceted 
approach for spreading the Spring doc- 
trine. SunSoft convinced the Object Man- 
agement Group (OMG), a Framingham, 
Massachusetts, consortium, to incorporate 
Spring's directory service, IDL, and secu- 
rity features in the Common Object Re- 
quest Broker Architecture (CORBA) 2.0 


KEY FEATURES OF SPRING 


9 Object-oriented to the core. 


ө System designed with security, 
symmetrical multiprocessing, and 
distributed-directory services in mind. 


ө One key component, the interface 
definition language, has already been 
adopted by and incorporated into the 
Object Management Group's object- 
broker standard. 


specifications. 

In March, SunSoft offered Spring to 
universities and commercial research in- 
stitutions. It sells the Spring Research Dis- 
tribution technology on a CD, which 
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includes software, documen- 
tation, and instructional mate- 
rials. Universities can purchase 
the package for $75; corporate 
research groups pay $750. 

In addition, SunSoft plans 
to incorporate Spring into its 
commercial products. Mitchell 
says Spring will be the foun- 
dation for the company’s Dis- 
tributed Objects Everywhere 
(DOE) architecture. SunSoft 
is also incorporating Spring 
components into Solaris. The 
company began 
beta-testing 
these capa- 
bilities dur- 
ing the į 
summer, 
and it ex- 
pects to 4 
deliver 
production 
wares over the 
next two 
years. 
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OPERATING-SYSTEM RESEARCH: 


DIM OR BRIGHT FUTURE? 


Orona re- 
search became passé 
during the early 1990s, and 
there is fear it will remain that 
мау. “Recently, there has been 
little research of interest in the 
operating-system area,” notes 
Jim Mitchell, a Sun fellow at 
SunSoft. “Most projects 
have focused only on 
improving Unix perfor- 
mance. No one was tak- 
ing any real risks and try- 
ing something radically 
different.” 

There are many 
reasons for this 
malaise. One main 
reason is that funds 

for research projects 


are limited. The two main sup- 
pliers, ARPA and the National 
Science Foundation, have seen 
their budgets cut as elected 
officials tighten government 
spending. 

The cuts come just when 
the competition for R&D dol- 
lars has greatly increased. 
New technologies, GUIs, mul- 
timedia applications, net- 
working, and videoconfer- 
encing are all vying for limited 
funding with operating-sys- 
tem projects. 

Despite the problem, there 
is hope. Frans Kaashoek, a 
professor of computer sci- 
ence at MIT, said researchers 
focused on filling holes in mi- 


crokernel technology for sev- 
eral years because the tech- 
nology was new and limited. A 
few years ago, researchers 
realized that they had pushed 
that technology as far as they 
could. 

Therefore, a handful of 
projects focusing on new 
technology have sprouted 
during the past two years. 
“Several projects represent 
the beginning of the next — 
wave of operating-system re- 
search," Kaashoek said. “I 
am confident they will result 
in design breakthroughs and 
there will be plenty of areas of 
interesting research in a cou- 
ple of years." 


Other Efforts Worth Watching 
In addition to AT&T and SunSoft, QNX 
Software has developed an OS called 
QNX. It overcomes some of the problems 
with distributed OSes. QNX, which was 
developed for process-control and em- 
bedded-OS applications, is a 32-bit, Posix- 
compliant, real-time, message-passing mi- 
crokernel OS for Intel x86 machines. Its 
core is only 8 KB in size. lt supports four 
functions: process scheduling, interrupt 
dispatch, interprocessor communication, 
and network communication. 

Outside the commercial world, several 
notable distributed-OS efforts are now tak- 
ing place in the academic community. For 
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instance, projects to develop 
distributed OSes are under 
X^ way at four universities: MIT, 
"XX the University of Washington, 
24 the University of Arizona, and 
EX the University of Utah. The 
projects are all trying to im- 
prove OS performance. All 
four groups are focusing on 
different ways to reach that 
goal. 
MIT began work on its dis- 
tributed OS, called Exokernel, in the fall of 
1993. Frans Kaashoek, a professor of com- 
puter science, said the project is trying to 
push OS functions into the user space. 

The base OS does not include page-table 
management, a file system, interproces- 
sor communication, or process manage- 
ment. Instead, it offers only a set of bare- 
bone features. As a result, it should operate 
faster than systems now available. Initial 
tests indicate that Exokemel works 10 to 
100 times faster than Digital Equipment's 
Ultrix. 

In addition to faster processing speeds, 
the new design offers programmers more 
flexibility, according to Kaashoek. Cur- 
rently, OSes offer all applications one set 


of services. Yet, there are different re- 
quirements for different functions in a dis- 
tributed operating environment. For ex- 
ample, a file system needs different 
buffering and disk management features 
than a database management system. 


continued 


KEY FEATURES OF PLAN 9 


e Small size (a single self-booting disk 
can hold the kernel, a window system, 
an editor, and a basic Ethernet/ 
Internet interface]. 


e Modular approach that includes a 
client, CPU server, and file-server 
components. 


e Runs on many CPUs, including Intel's 
x86 (including Pentiums), Motorola's 
680x0, Sun Microsystems' SPARC, and 
Mips Technologies' Mips micro- 
processors. 


e Strong security features, including an 
authentication scheme that's similar to 
Kerberos. | 
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Kaashoek says Exoker- 
nel enables program- 
mers to address these 
differences by letting 
them build subsystems 


Architecture 


for different types of Dep 

applications. Im | 
The University of 

Washington is taking a 


similar approach with 
its Spin project, which 
began in early 1994. 
Brian Bershad, an as- 
sistant professor of 
computer science, said 
current OSes have to be 
trimmed. “Just to load 
Windows NT requires 
at least 16 MB of stor- 
age," he explains. "And 
various OS functions take up processing 
power even if they are not used." For in- 
stance, 30 percent of current OS overhead 
comes from memory management and net- 
working functions. 

Spin replaces functions now found in 
the user address space with downloadable 
OS extensions. This modification lets pro- 
grammers extend the microkernel and con- 
trol OS functions. 

The new design could produce an in- 
teresting side effect. Currently, OS de- 
signers determine all system functions. 
"We need to loosen the grasp OS vendors 
have on determining their systems' APIs," 
Bershad said. With Spin's approach, the 


Plan 9 has been ported to these compilers: 


Motorola 
MC68020 
Mips 
SPARC | 
Intel 386 
Intei 960 __ 
AT&T 3210 
Gnot 
Nextstation 
‘Mips Magnum 


SGI Power Series 
SGI Indigo 
SGI Challenge M 


Mips 6280 
Mips Magnum 
SparcStation 
IBM PC 


OS becomes a foundation that third parties 
can build on. 

The University of Arizona has tinkered 
with OSes since the late 1980s. "New net- 
working techniques that promised to sup- 
port speeds of 500 Mbps were emerging, 
so new OSes were needed to keep pace," 
notes Larry Petersen, a fellow in the com- 
puter science department. 

The university has been working on the 
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Not That DOS 


Pian 9’s Down-to-Earth 


Scout project. “With client/server appli- 
cations, a process could be completed in 
one of many different locations,” Petersen 
says. "Current OSes do not easily enable 
this to take place." 

Thus, the university's new OS relies on 
something called paths (i.e., considered 
roads that show how functions are com- 
pleted) rather than processes, which focus 
on what an OS does. The university is de- 
veloping a version of Scout for Digital's 
Alpha computers. 

Rounding out the academic efforts is 
the University of Utah's project, dubbed 
Flux, to enhance the Mach OS. One result 
of Flux was the development of a new IDL 
called Flexible Interface Definition 
(FLICK) and a series of shared libraries. 
“Our goal was to address inefficiencies 
that stemmed from Mach’s underlying lan- 
guage,” explains Jay LePreau, who is a 
professor in the university’s computer sci- 
ence department. 

The new OS is designed to run on Intel 
and Hewlett-Packard PA-RISC micro- 
processors. In addition, the OS's distrib- 
uted shared-memory system is available 
on five architectures—Digital's Alpha, 
HP's PA-RISC, Mips, Motorola 68000, 
and Sun's SPARC—and five OSes, in- 
cluding Digital's OSF/1, HP's HP-UX, 
Silicon Graphic’s IRIX. Sun’s SunOS, and 
Unix 4.3 BSD. 


SuperNOS = NetWare + UnixWare 

The university research projects may com- 
pete with corporate development that’s 
under way at Novell (Provo, UT). After 
purchasing Unix Systems Laboratories 
(USL) at the end of 1992, Novell found 
itself with two OSes: NetWare and 
UnixWare. The company’s long-term goal 
has been to consolidate them into a single 


AT&T Bell Laboratories’ distributed OS 
called Plan 9 Is comprised of three 
software components: a client piece that 
runs on a user’s desktop terminal, a 
plece that runs on applications servers 
(called CPU servers), and a plece that 
runs on file servers, which store data. 


system, which has been 
dubbed SuperNOS. 

Toby Corey, vice 
president of marketing 
for Novell's Operating 
Systems Division, says 
the company plans to 
meld the strengths of 
each OS. It will blend 
NetWare's fast file and 
print services with 
UnixWare's support for 
symmetrical multipro- 
cessing, its ability to 
scale well, and its sup- 
port for large, complex 
servers. 

Novell has been talk- 
ing about the Super- 
NOS concept for a 
while. However, a real OS that combines 
the strengths of NetWare and Unix Ware is 
still a long way from delivery. Corey says 
the system is being designed for machines 
that support Intel’s P7 64-bit micro- 
processors, which should arrive in late 
1997 or early 1998. 


Time Will Tell 

Such long lead times are typical with these 
projects. The R&D work for distributed 
OSes is in a nascent stage, and, for the 
most part, there is no clear path from the 
laboratories to the desktop. 

Researchers are not sure if their work 
will make its way into the mainstream. For 
instance, AT&T has downplayed compar- 
isons between Plan 9 and Unix. It does not 
view the new OS as a Unix replacement. 
“Plan 9 was designed to solve specific 
problems experienced by users working 
with large, complex, multiprocessor sys- 
tems,” Pike says. “Consequently, there 
has been a great deal of interest in it among 
members of the university community. We 
are not sure if it will evolve into anything 
but a niche solution for a specific type of 
user.” 

To gauge the impact of today’s projects, 
one might need to take a look back. “Ке- 
search work on microkernel technology 
began in the early 1980s, winners emerged 
in the middle of the decade, and users be- 
gan to realize the benefits of this work as 
the decade closed," notes Bershad at the 
University of Washington. “I see no reason 
why work from current projects should 
emerge any differently." M 


Paul Korzeniowski is a freelance writer based in 
Malden, Massachusetts. You can reach him on the 
Internet at 6841944 @ mcimail.com or on BIX c/o 
"editors." 


BARRY NANCE 


ou do your engineering un- 
der Unix, you do graphics 
on a Mac, and you use a 


Windows-based word processor. Do 
you need three computers? Maybe not. 
Maybe you just need a good emulator. 

Emulating an OS goes beyond rec- 
ognizing one CPU’s instructions and 
translating them to another CPU’s ar- 
chitecture. Emulators need to provide 
an environment in which specific hard- 
ware devices (e.g., video adapters and 
parallel ports) appear to be present. 
They also need to compensate for the 
differences between the native file sys- 
tem and the emulated file system, as 
well as provide networking support, 
file sharing, and record locking. 

Despite these challenges, several 
companies offer OS-emulation prod- 
ucts, including Insignia Solutions (Soft- 
PC and SoftWindows), Locus Com- 
puting (DOS Merge), and SunSelect 
(Wabi). In Windows NT, Microsoft's 
emulation of 16-bit Windows is a ver- 
sion of SoftWindows. IBM is the 
hands-down winner, though. Over the 
years, IBM has emulated many CPUs 
and OSes, ranging from second-gener- 
ation 1401 and 7074 I/O Control Sys- 
tems (IOCSes) hosted on mainframes 
(i.e., 370 architecture) to ІВМ PC-DOS 
hosted on an RS/6000. 

Some of these emulators, such as the DOS-on-RS/6000 prod- 
uct (called PC Simulator), are no longer on the market. IBM's two 
most popular emulators run DOS and Windows programs in the 
OS/2 environment. The programs run directly on the Intel CPU 
in virtual-8086 mode, yet they can access files on a High Per- 
formance File System (HPFS) drive and perform port-level I/O 
through OS/2's serial, parallel, DMA, and other virtual device 
drivers ( VDDs). 


Differences Exist 
Emulators take different approaches. The one chosen depends 
on whether the target CPU can execute the emulated OS's in- 
structions and whether the emulator developers have access to the 
OS's source code. 

Insignia Solutions’ SoftWindows can run x86-based Windows 
programs on RISC or 680x0 CPUs, hosted by either Unix or 
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Emulators help you run existing applications 
on a wider variety of OSes 


Macintosh System 7. Insignia Solutions licenses Windows source 
code from Microsoft. DOS Merge, from Locus, runs DOS and 
Windows programs on Unix-based Intel CPUs (e.g., running 
SCO Unix). Like Insignia Solutions, Locus has licensed Win- 
dows source code from Microsoft. SunSelect’s Windows Appli- 
cation Binary Interface (Wabi) can run some but not all Win- 
dows programs on Unix-based non-Intel machines. Instead of 
licensing Windows source code, SunSelect chose to use the pub- 
lished Windows API to engineer its emulator. 

PC video hardware presents special problems for the emulator. 
To run Windows programs, most emulators provide Windows 
video drivers that act as a liaison between the host (native) video 
system and Windows. Often, the emulator offers both a full- 
screen and a windowed (seamless) video driver. 

Under Unix, for example, a Windows application can appear 
in its own X Window System window. Similarly, OS/2 can show 
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a Windows program running on the OS/2 
desktop. On Macs, SoftWindows contains 
a Windows video driver that translates 
screen updates into QuickDraw calls. So 
complete is the video support that emula- 
tors on Unix, OS/2, and Mac System 7 can 
properly process an application’s changes 
to the Windows color palette as well as 
changes to the mouse-cursor shape. In the 
latter case, the emulator changes the mouse 
cursor to the appropriate shape depending 
on whether it’s in the emulated Windows 
screen region, 

The emulator might allocate a portion of 
the host OS’s file system for use by the 
emulated OS, or it might go a step further 
to translate the emulated OS’s file infor- 
mation into host file information. Trans- 
lated file information lets both the host OS 
and the emulated OS share the same files 
and directories (or Mac folders). Because 
products such as Microsoft Word and 


Bridging the Gap 


| 


| 


Desktop platform 
and OS 


ИШИП 
dili. 


Unix RISC-based 
workstation 


m 
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Unix RISC-based 
workstation 


"The Glue" 


Sincere OS Flattery 


WordPerfect use the 


Elements of Emulation 


same file layout on the e VGA or SVGA video adapter 
Mac and the PC (de- e serial (COM) ports 
pending on the version • parallel ports 


of the product), the re- | 
sult is transparent file 
sharing between dif- 
ferent operating envi- 
ronments. 

Emulators usually 
allow cut, copy, and | 
paste operations be- 
tween the host OS and the emulated OS. In 
the Win-OS/2 environment, IBM uses a 
technique called deferred rendering to speed 
up Clipboard access. Win-OS/2 renders the 
Clipboard in an application's desired for- 
mat (e.g., CF TEXT) when the application 
asks for the data. OS/2 thus avoids having 
to render the data in all possible formats at 
the time the data is placed on the Clipboard. 

The Insignia Solutions products inter- 


* floppy drive 


OS to 
emulate 


Windows 
programs 


DOS 
programs 


DOS or 
Windows 
programs 


Windows 
programs 


Emulation programs let DOS and Windows programs run on many platforms and OSes. 
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» CMOS configuration data 


* Ethernet or Token Ring network adapter 
* file system (directories, filenames, and file contents) 


* extended, expanded, and conventional memory 


leave Clipboard 20200 
translations with 
window redraw- 
ing. When you 
switch from one window to another, Soft- 
Windows uses a small amount of time to 
process the Clipboard data. SoftWindows 
implements Clipboard sharing with a pair 
of programs called Smart Copy, one a 
Windows application and one a native-OS 
application. 

You can configure printer emulation ina 
variety of ways. In Win-OS/2, you can print 
to a printer port named LPTx.OS2, a serial 
COM port, or a file. In SoftWindows run- 
ning in a Unix environment, you can choose 
to send LPTx data to a Unix file, to /dev/1p, 
or through a pipe 
tothe Unix lpr 

utility. On the 
Mac, SoftWin- 
dows simply 
209 sends print data 
BÉ tothe System 7 

Ф print man- 
ager. 


Speed It Up! 
When you 
leave the 
world of x86, 
things get re- 
ally compli- 
cated. RISC and 
680x0 CPUs don't 
understand x86 instruc- 
tions, of course. The emulator parses each 
x86 instruction, decodes it to determine 
its intended effect, and executes RISC or 
680x0 instructions to produce the same 
result an Intel CPU would have produced. 
Along the way, the emulator faithfully im- 
itates the registers, flags, internal arith- 
metic, and logic states of the Intel CPU. 
A GUI application, especially one that's 
highly interactive, spends much of its time 
inside OS service routines. Emulators take 
advantage of the application's loitering in- 
side the OS to make the application run 
faster. For example, SoftWindows con- 
tains precompiled ("static") functions that 


ient in which these 


hardware elements appear to be 
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implement often-used Windows API and 
DOS functions. The emulator can quickly 
execute some native code that achieves 
the same result as if it had examined and 
translated each system instruction in the 
API library. Also, SoftWindows contains 
an optimizing compiler that dynamically 
evaluates the code it’s emulating, looking 
for ways to speed up program execution. 
Wabi uses the workstation’s native X 
display protocols to manage the appear- 
ance of Windows applications on Unix 
workstations. Wabi translates DOS I/O 
into Unix I/O, and it similarly manages 
memory allocations and other resources. 
Using technology from Praxsys 
Technologies, Wabi decodes and 
imitates individual x86 instructions 


that are not inside a Windows API or • Windows 95 

DOS function call. Within such a | e Windows 3.1 and 3.11, and Windows for Workgroups 

system call, Wabi switches to na- e various versions of DOS 

tive mode to perform the DOS or |  *486 and Pentium instruction sets 

Windows function in terms of equiv- | ® file compressors, disk defragmenters, and other file 
system utilities 


alent X or Unix system calls. 

SunSelect engineered Wabi not 
by acquiring a Windows source code li- 
cense, but rather by establishing an envi- 
ronment in which each published, well- 
known Windows API call or DOS function 
call is available as a Wabi library routine. 
SunSelect publishes a list of 24 applica- 
tions that it guarantees Wabi will run. Wabi 
can’t run all Windows programs, espe- 
cially those that have intimate knowledge 
of the Windows environment. 

Windows applications running under 
Wabi have the look and feel of an X-based 
Unix GUI such as Motif or OpenLook, 
rather than that of Windows. And instead 
of running the entire Windows desktop 
environment within a single window, as 
SoftWindows does, Wabi opens a new 
window on the Unix desktop for each Win- 
dows-based application. 

Wabi runs Windows programs fairly 
quickly because it contains precompiled 
equivalents for each Windows API func- 
tion. Wabi doesn’t have to translate in- 
structions in Windows system files (e.g., 
USER.EXE and GDI.EXE). 


The Same CPU Issues 

Just as OS/2 gives DOS and Windows pro- 
grams partial control of the CPU yet re- 
tains sufficient ownership to virtualize I/O 
ports and the file system, SCO Unix uses 
DOS Merge to run DOS and Windows 
programs directly on the Intel CPU. DOS 
Merge runs DOS and Windows programs 
full-screen or within an X Window System 
11 window at VGA or higher resolution. 
DOS Merge consists of three levels of em- 
ulation: DOS, ROM BIOS, and direct-to- 
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hardware screen memory. Besides offering 
a bridge between DOS and Unix resources, 
DOS Merge also supports direct exclusive 
access to hardware devices (e.g., scanners) 
with no equivalent Unix device driver. 
The Mac 6100 can run DOS programs 
on a 486 coprocessor, without the need to 
emulate Intel instructions on the RISC 
CPU. Apple placed a 25-MHz 486SX pro- 
cessor, a Chips & Technologies BIOS, a 
VGA chip set, and some of its custom 
ASICs on a 68040 Processor Direct Slot 
plug-in board. The DOS card can have up 
to 32 MB of RAM on it, or it can share 
memory on the Mac's main logic board. At 


Required Support 


The developers of an OS emulator must 


boot-up time, provide s 
the Mac scans 
the board for 
RAM. If none is found, the emulator ded- 
icates a user-configurable amount of RAM 
on the main logic board to the DOS envi- 
ronment. 

Hardware transceivers in a custom 
ASIC on the DOS card do the byte swap- 
ping required by the different processor 
architectures (Intel CPUs store integers 
low byte first). Memory-controller hard- 
ware keeps the address spaces of the two 
environments separate. The DOS-emula- 
tion environment maps the Mac's floppy 
drive as DOS drive A. Apple even pro- 
vides an MSCDEX extension; on a Mac 
with a built-in CD-ROM drive, DOS pro- 
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support for a wide range of software, 
including different versions of the OS itself 


grams can access CD-ROMs. 

The DOS coprocessor board operates 
independently of the Mac’s CPU, which 
means that DOS/ Windows applications 
can run concurrently with the Mac OS. 
You hot-key between the two environ- 
ments. And selecting a printer via the Mac 
Chooser selects the same printer for the 
DOS environment. The emulation soft- 
ware routes DOS print streams to the se- 
lected printer. The coprocessor approach 
has a huge edge over CPU instruction 
translation—DOS programs run full-speed 
on the 486 and actually multitask with pro- 
grams running on the Mac’s CPU. 


Taking Care of Windows 95 

| The biggest challenge for emulators 
| isn't running an oddly written device 
| driver or virtualizing an unusual 
adapter. It's Windows 95. Emulator 
developers are hard at work exploring 
the instructions that make up the new 
version of Windows. Insignia 
Solutions and Locus are ar- 
ranging to acquire Windows 
95 source code from Mi- 
crosoft, which will make the 
job much easier. But even with source code 
at hand, emulating Windows 95 is a formi- 
dable task. A Windows 95 emulator has to 
manage Win32 API functions, frequent 
switches between protected and real mode, 
virtual device driver ( VxD)—Tring 0—CPU 
operation, and a minefield of combined 32- 
and 16-bit memory accesses. 

Locus and Insignia Solutions have an- 
nounced they'll support Windows 95 in 
future versions of their products. To date, 
IBM has said only that it will supply an 
OS/2 library of Win32 functions that OS/2 
programs can use (thus easing the chore 
of porting Win32 programs to OS/2). Ru- 
mors abound, however, that IBM may 
eventually provide a full Windows 95 em- 
ulator in OS/2 Warp. 

Emulation for Windows 95 will be an 
important issue for the field of OS emula- 
tion. However, Windows 95 is just one of 
many OSes that users will want supported. 

The range of CPUs and OSes that must 
be supported is growing all the time. Users 
will increasingly demand that they be able 
to run existing applications on whatever 
platform and OS they choose. And, as time 
goes by, that will only serve to elevate the 
role of OS emulators in organizations. Ш 


Barry Nance is a BYTE consulting editor. 
He is the author of Using OS/2 Warp (Que, 
1994) and Introduction to Networking (Que, 
1994). You can reach him on the Internet or 
BIX at barryn@ bix.com. 
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DICK POUNTAIN 


ow hard do you laugh 
when you hear that “there 
is an object-oriented OS 


in your future"? It's not that the words 
are necessarily untrue. Unfortunately, 
however, OOOSes remain stubbornly 
stuck in your future, not your present. 

Why should you care? How about 
better integration. Microsoft Office 
users already take for granted the abil- 
ity to drag an Excel graph into a Word 
document. Now picture this: You need 
a widget diagram for your monthly re- 
port. Click on the search button and 
ask for widgets. Soon the search re- 
turns an icon for the report “ Widgets in 
the 1990s" by Fred Smith in the Man- 
chester office. You open it, drag his di- 
agram into your document window, 
and attach an electronic Post-It note to 
his report, thanking him for the loan. 
Computer users now only dream of this 
seamless, content-addressable data ac- 
cess, but an OOOS is the way there. 

Which OOOS aspects are in this fan- 
tasy? Well, the reason you could locate 
that widget diagram is that Fred's report 
is a compound document—a collection 
of objects whose multiple attributes are 
made visible to the search software— 
rather than a file that is just a named 
bag of bits and makes sense only to the application that created it. 

Your search could reach Manchester because Fred's com- 
pound document is stored in a distributed object store encom- 
passing not just his own hard disk, nor even just his office LAN, 
but the whole company's WAN. It doesn't matter whether he's 
running the same hardware (or even OS) as you because a Com- 
mon Object Request Broker Architecture—-compliant (CORBA) 
ORB broadcast your search in a platform-neutral format. You 
didn't need to explicitly log on to any network or run a commu- 
nications program because in this persistent object store, you 
access objects by specifying their names or attributes, neither 
knowing nor caring where they are physically stored. 

Finally, you could drag the diagram from his document into 
yours because both documents conform to the same object-em- 
bedding interface. This might be OpenDoc or Microsoft's OLE 
(see the text box “Signs to Cairo" on page 126). By the time this 
scenario is realized, maybe they'll have stopped squabbling and 
be compatible with one another. 
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Object-oriented OSes are almost here—as always 


Portrait of an 000$ 
The purest form of an OOOS could hardly be simpler in con- 
cept: A small microkernel talks to the computer hardware, and the 
rest of the OS consists of replaceable modules, or objects. Outside 
the kernel code, there's no distinction between the OS, utilities, 
and applications. Everything is an object. A generic architecture 
for such an OOOS might look like the figure on page 124. 

Objects are bundles of data with associated code that can act on 
the data. Anything from a business letter to the word processor that 
edits it can be structured like this. Program execution occurs 
When objects exchange messages, causing the kernel to execute 
their code. The kernel provides such low-level hardware-depen- 
dent services as memory allocation and protection, task sched- 
uling, and communication ( both process-to-process and remote). 
The kernel of an OOOS should be multitasking so that many ob- 
jects can execute simultaneously. It should support automatic 
garbage collection of dead objects to avoid memory leaks. 

An object manager uses kernel services to dynamically create 
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and destroy transient objects and to pre- 
serve objects that will be needed in the fu- 
ture (e.g., user documents) in the persistent 
object store, a repository of objects avail- 
able to all applications. When a program 
invokes an object's unique object identifier 
(OID), the object manager fetches it from 
the store into RAM. 

In a fully distributed OOOS, an ORB 
translates requests for OIDs into network 
messages that find objects and transpar- 
ently relocates them onto the local system. 
ORBs maintain indexes of various object 
attributes, so they're closer to a database 
manager than a conventional file system. 
An OOOS will update objects using trans- 
action-based semantics, with commit and 
rollback so that any action can be undone. 
Remote communication will operate on a 
fault-tolerant store-and-forward basis, 
transmitting data when a link can be es- 
tablished and hiding delays from the user. 

OOOS support for inheritance—creat- 
ing new objects by modifying old ones— 
can save programmers from reinventing 
the wheel and users from wasting storage 
space. For the designers of OOOSes, how- 
ever, inheritance is a headache. Child ob- 
jects frequently execute code belonging 
to their parent, but that parent may live 


Object Babel 


he biggest obstacle to the wider adop- 
T^ of object-based systems is their 
lack of interoperability: You can't trans- 
port objects from one OS to another without 
some conversion process. The only way to 
demolish this Tower of Babel is to adopt 
standards for object interoperation at three 
levels: for object creators, object users, and 
interobject communication. 
-. For object creators (i.e., vendors), we 
need a standard object model that speci- 
fies the binary formats for storing object 
data and sending messages. This model 
should also dictate the means of inheri- 
tance, The two contenders on the desktop 
are Microsoft's Common Object Model 
(COM) and IBM's System Object Model 
(SOM). Naturally, they're incompatible. In 
the wider computing world, several com- 
peting object models further muddy the wa- 
` ter, Including SQL3, the next major version 
` ofthe’ query-language standard. — 
| Atthe second level, object users need a 
standard way to embed. objects Into com- 
. pound documents. The two competitors are 
li ` Microsoft's OLE 2.0 and OpenDoc (sup- 
` ported. bya consortium including Apple, 
il вм, Novell/WordPerfect, and Sun). A com- 


аьа с.) ый E 1 M 


LN. 8 = т — RO ——ҥҤ 


124 BYTE NOVEMBER 1995 


edge over OpenDoc in the reusable - 
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elsewhere on the net- | — 
work. т 

The most difficult | 
technical challenge for | 
an OOOS is to avoid | 
massive and unpre- |. - 
dictable network over- | 
load due to tangled in- | Mat 
heritance webs. The 
solution may lie in | 
message-optimization | 
schemes that group in- | ` 
terdependent objects 
close to one another, | 
dynamically migrating 
them where necessary. 

Program objects under an OOOS will be 
finer-grained. A word processor would not 
be a single object, but a spelling checker or 
a search engine might be. The same spelling- 
checker object would check reports, pre- 
sentations, or spreadsheets. 


Real 0005 

The most pure OOOSes thus far are on 
personal digital assistants (PDAs), where 
engineers started from scratch with little 
legacy code. RAM-based persistent object 
storage (eliminating battery-powered ro- 
tating magnetic storage media—and the 


pound document that Is stored using either 
technology is more like a whole mountable 
volume than a single file, with its own in- 
ternal “directories” to store the pieces. 
OLE 2.0 implements structured storage 
via a file format called a docfile (common to 
Word, PowerPoint, and Excel), which orga- 
nizes objects into internal streams. One ap- 
plication can drive another through an at- 
tomation interface by calling object 
methods that all OLE 2.0—compliant 
applications must make visible. 
OpenDoc, too, defines a compound- 
document format (Bento) in which 
document components (parts) are _ 
stored in directory-like streams 
(storage units). OpenDoc 
goes beyond OLE 2.0 by of- 3. 
fering builtin version man / 
agement. You сап re- f ~~ 
construct any earller f — 
version at will using I» 
stored changes. Also, 
while OLE 2.0 is proprietary 
and confined. to Windows 
and NT, OpenDoc · will work X 
on Mac, 05/2, and Unix plat- М 
forms, К, 
OLE 2.0 Hue to have the | 


Aris component market. OLE - 
0 enhances Visual. Basic’s very | 
sucia enl ЧЕ custom | 


| 
! AN ' 


юла | Memory : 
СУУ j| manager scheduler communications} 
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User documents 


“Task Lowe aval 


conventional file system) is a feature of 
Apple’s Newton and General Magic’s 
Magic Cap. The code reuse under a prop- 
erly designed inheritance hierarchy reduces 
the size of software—a major considera- 
tion for PDA vendors when everything 
has to fit into 4 MB of ROM. 

On the desktop, going to a full OOOS 
means making compromises to preserve 
legacy code and data, especially over the 
file system. Because all our existing data is 
in conventional files on conventional mag- 
netic media, it has made commercial sense 
to continue supporting these rather than 


control (VBX) file standard into the more 
fully object-orlented OLE custom control 
(OCX) format (which supports inheritance), 
for which success Is also assured. Open- 
Doc supports end-user programming only 
via Apple's rather old-fashioned HyperCard 
and AppleScript, and it badly needs some 
answer to Visual Basic. 

The final standard needed would 
let heterogeneous object systems CO 
operate across a network. The cross- 
industry Object Management Group: . 
(OMG) has produced a stan- 
dard for a Common Object - 

Request Broker Architec- · 
ture (CORBA)—the soft- 
ware layer that mediates 
requests between one ob- 
ject world and another. 

IBM's Distributed Sys- . 
y tem Object Model 
(DSOM), which underlles 
OpenDoc, Is CORBA-compliant. 

1 While the first version of CORBA - 
\ was severely limited in that it al- 
` $ lowed communication only be- 
О ЭЎ” tween systems using the: same 

"I object model, CORBA 2 supports: 1 
qos between any CORBA-com- - 
. pliantsystems. However, Microsoft has. - 
, indicated that Cairo's OLE 2.0 will not — 

be CORBA-compliant, dealing а 
„д blow to me oy | 
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Where 
Does Your 


Passport 
Take You? 


“I've been entering musical composition 
contests since | was 14. | love writing all 
kinds of music but | especially like classical 
arranging and writing for marching bands. 


“Passport’s music software 
Rules! It's fast, easy to use and my 


scores always look great. When l'm 
submitting one of my pieces the way it looks 
means a lot. Passport's software gives me 
the winning edge, and / like to win? 


Jennifer Lane is a 17 year old high 
school student from southern California. She 
has placed fourth in the prestigious 
nationwide Composer's Guild Composition 
Contest, as well as winning three separate 
awards from the Disneyland Creativity 
Challenge" Contests. 


With Passport's oaa 
every note you play 

on your MIDI or PC 

keyboard is turned 

magically into 

notation. Print it out 

and see your songs 

as beautiful sheet 

music. It's that easy! 


Get MusicTime today at 

CompUSA, Egghead Software, Software Etc., 
Babbages, Electronics Boutique, Media Play, 

Guitar Center and wherever fine software is sold. or call 


(415) 726-0280 : d o 
for a dealer near you. Е а . 64. PASS grr 
Passport Brings Out 


The Musician In You. 
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Signs to Cairo 
C 


airo, Microsoft's object- 
oriented successor to 
Windows NT, will begin 
beta testing In early 1996 for 
release in 1997. Although MI- 
crosoft is not revealing the full 
details of Cairo yet, there are 
enough clues within current ME 
crosoft OSes to yield a good 
idea of how it might work. 
The OLE 2.0 embedding 


flecting the embedding of Its 
components. 

If you open the document in 
PowerPoint and double-click on 
the embedded Word document, 
PowerPoint finds out what ap- 
plication owns it from the Win- 
dows Registry. The OLE engine 
then negotiates between Pow- 
erPoint and Word, and Power- 
Point’s toolbar morphs Into 


The groundwork for a dis- 
tributed object store Is present, 
too, in the shape of Microsoft 
Exchange Server (MXS) and 
the OLE-automatable Jet 3 
database engine. If you drop 
any structured-storage ob- 
Ject (e.g., a Word file) into 
an Exchange folder, any 
custom properties you've 
defined become available 
as values to sort ' 
on or filter by. f= 
MSX Is based on 
the ISO X.400 
message trans- 


already In a structured format 
that Cairo will understand. The 
much greater challenge for Mi- 
crosoft is how to decompose 
monolithic applications such 
as Excel into collections of dis- 
crete lightwelght objects. The 
OLE automation interface 
already requires that ap- 
plicatlons make some of 
their internal organs vis- 
ible as objects, but that 
is not at all the 
same as delivering 
them as sepa- 
rate pieces. It 


model that Integrates the com- Word’s formatting toolbar so port and could turn 
ponents of Microsoft Office a- you can edit the Word docu- X.500 direc- out that 

-ready contains the seeds ofa ment. | tory services, Microsoft 
-future object-oriented file store Now peek into the future. which, com- will en- 
in its structured-storage tech- The top level will no longer be bined with Calro's im counter stiff 
nology. Word DOC files, Excel а separate application such as OFS, should be able to aW competition 
XLS files, and PowerPoint MPP PowerPoint, but the Cairo desk- locate remote objects / from Visual Ba- 
files share a common Internal top itseif. The streams com- across a network. By sic custom 
docfile format. The screen be- prising the compound docu- the time Cairo is re- controi/OLE 
low shows the internal struc- ment will no longer be insldea — leased, MXS might be custom control 
ture of a Word document that' s DOS file allocation table (FAT) absorbed Into the OS. . (VBX/OCX) vendors 
` embedded іп a PowerPoint pre- file system. Cairo’ s Object Flie in short, the migration such as Sheridan and 
‘sentation. The internal stream System (OFS) makes the whole. from Windows to Calro MicroHelp, who have 
_ structure of the combined file hard disk a single huge docfile could be less drastic than a head start because 
` has taken оп a tree structure, that perum ts Internal ob expected, given that all qua thelr products are al- 
dust like a disk directors "c jects to the: user. Е 1 your Office с data files: are = ready in bits. 
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taking the radical step to a persistent object 
store. 

For example, NextStep, the nearest thing 
to an OOOS in widespread use, is built on 


=) 2:49 


‘Object 
the Mach microkernel and employs a con- a^ ecd . 
ventional Unix file system. However, the E) ' IConpOb; ' 


rest of the superstructure of NextStep is a 
hierarchy of Objective-C objects, fully avail- 
able to the applications programmer. 
IBM's OS/2 Warp is object-oriented to 
a much shallower degree. The Workplace 
Shell user interface (UI) is a programmer- 
accessible object hierarchy, but the lower 
levels of the OS are quite conventional. 
In 1992, IBM, Apple, and Hewlett- 
Packard set up Taligent to develop a new 
OOOS from the four years of research Ap- 
ple had put into Pink. Last May, Taligent 
announced it had abandoned producing a 
whole OS and would instead release a 
cross-platform object-oriented framework 
(containing prefabricated application parts) 
called CommonPoint. In July, Taligent 
shipped CommonPoint source code to its 
sponsors to start porting to their own OSes 
(IBM's AIX and OS/2, 


D VordDocunaent ' 


"Current User 


Pocument Properties 


HP's HP-UX; versions 
for Windows 95 and «Illi cease to be of importance. 


NT will follow). 
CommonPoint contains 100 such frame- 
works (including complete working and ex- 
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. Type: Stream. Size: 98 
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. Type: Strean. Size: 621 format represents a 
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£) ‘Current ID’. 


Type: Stream, Size: 4 
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tensible text and graphics ed- 
itors and presentation and com- 
munications programs), built 
from thousands of ob- 
ject classes. Taligent 
also has an interactive, 
drag-and-drop GUI 
building tool called cp- 
Constructor and plans 
for a highly sophisti- 
cated development en- 
vironment. 
CommonPoint may 
score over OLE 2.0/ 
Visual Basic in its per- 
sistent object store 
(built on the native OS file system), so 
that applications objects remain alive at 
run time rather than being frozen at com- 
pile time: Programmers maintaining a de- 
livered application can extend it using in- 
heritance. On the downside, CommonPoint 
is very expensive and very, very large. 
It's the long wait for Taligent that has 
caused a widespread feeling that object 
technology has failed to catch on. The fact 
is, OOOSes are just around the corner. 
Isn't this where we came in? M 


OLE 2.0 DocFile Viewer 


The structured 
| storage of 

Microsoft's docfile 
"une unis | collection of 

objects just waiting 

. Type: Stream, Size (Mace ЖЕ] 
PowerPoint files all 
have the same 
internal structure, 


so embedding one 
in the other is easy. 


Dick Pountain is a BYTE contributing editor 
based in London. You can reach him on the 
Internet or BIX at dickp@ bix.com. 
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WebMaster Macintosh® New and Improved 
WebMaster Windows” Stupid Mac Tricks 
How to Build Your Own World-Wide Web Bob LeVitus 


Server Without Really Trying 


Bob LeVitus & Jeff Evans 
Paperback, 299 pp., $29.95 
WebMaster Macintosh 

ISBN: 0-12-44557 4-3 

Includes one CD-ROM. 
WebMaster Windows 

in Bookstores September 1995 
ISBN: 0-12:445572.7 

Includes one CD ROM. 


New and Improved 
——— Stupid Windows 
s mtt Tricks 


Bob LeVitus & Ed Tittel 


Paperback, c. 128 pp., 519,95 
Macintosh Version 

In Bookstores September 1995 
ISBN: 0- 12-445578-6 

Includes one 3.5" disk. 
Windows Version 

In Bookstores October 1995 
ISBN: 0-12-445576-X 

includes one 3.5” disk. 
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Publish It on the Web | Fieka mande 


Bryan Plaffenberger 


In Bookstores October 1995 
j Paperback, c. 350 pp., $34.95 = 
Windows Version Netscape Navigator 


ISBN: 0-12-553140-0 


includes one CD-ROM. Surfing the Web and Exploring the Internet 
| Macintosh Version 
ISBN: 0-12-553143:5 Bryan Pffafenberger 
Includes one CD-ROM. 
Now in Bookstores! 
CD-ROM Paperback, 314 pp., $29.95 
Windows Version е 
ISBN: 0-12:553132-X 
Includes one CD-ROM. 
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ISBN: 0-12-553130-3 
Includes one CD-ROM. 
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Keith A. Blanton 


In Bookstores November 1995 | Un THE 
Paperback, c. 350 pp., $19.95 -. 
ISBN: 0- 12-104245-6 MAU E 
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Fie The Internet Business 


FA vd Christopher D. Watkins & 
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ZEOS Pantera”... 


The Right 
Tool For 
Your Job. 


having to throw away perfectly good memory when it's time to upgrade. 
Panteras with Pentium processors also include on-board 
PCI local bus SCSI and Ethernet options and the power га 
to run all these goodies. Believe it or not, most compa- ( M! М 106 
os nies are now building in smal! power supplies of 150 ый 

- ~ > ca Jide watts or less! That's great for reducing Фей" costs, but it pentium 
| sure doesn’t do much for jou. Pantera power supplies 
| are 200 watts standard and they're energy efficient—Panteras are EPA Energy 
Star compliant, meaning they can power down and use less energy. 

The bottom line is that virtually no one else gives you any of these features 
to protect your investment. At ZEOS we give you them айй 


More Than Great Hardware 

In addition to the latest features, you need your new 
system to arrive promptly and you need it to work in your 
environment when you get it. That is why ZEOS Pantera 
systems include your choice of Windows” for Workgroups 
= orthe new Windows® 95, and that is why you also get 
drives, your choice of operating systems and new lower prices, It's today’s compatibility with every major operating system on the market including 
modern solution to getting your job done right. Win NT, Netware", Unix” and OS/2". That is also why we pioneered our 
Step Up To The Best Computers Now" program—many of our most popular configurations can be 
shipped the very day you order (even custom-built systems can be shipped 
in about a week), You could be taking delivery of your new Pantera tomorrow! 


The ZEOS Pantera. Now with more speed, more memory, bigger hard 


At ZEOS, our philosophy is to make sure that you, our customer, get the 
best of everything. And that starts with performance. The heart of the Pantera 
is an award-winning ZEOS-designed motherboard. Already called “Overall And after your purchase, we'll be here. ZEOS was the first to 
performance leaders” by PC Magazine, the Pentium’ processor-based Pron RPA haar dag 3 Capper ete Wa Sree tek | AT 
Pantera line is now boosted even further with the addition of EDO DRAM, 2128814106, and its the best there is Add to that our АК 
synchronous burst SRAM cache options and CPU choices all the way to the SY accessibility through the major on-line services XA, 
new 133MHz Pentium processor. In plain English, we've turned on the after- and through our automated fax-back system, and you „5% cd 
burners—giving you performance unlike anything you've seen before! can see that we support you like no one eise 

Beyond great performance, we also protect your investment. To ensure Unbeatable Value 
that your new ZEOS Pantera will serve you well for years to come, we buildin Тһе hottest performance for today and for tomorrow, compatibility, 


more reliability, expandability and upgradability than anyone else. reliability, bundled software, the best service in the industry and incredible 
For starters, all Pantera systems provide you with CPU upgradability— prices that'll leave you amazed at how much you get for so little. As 
Pantera Pentium processor-based systems can be upgraded to a future PC/Computing said, the Pantera “...is a deal you simply can't pass up.” 


OverDrive’ Processor. Pentium processor-based Panteras include six memory So call your ZEOS Systems Consultant now at 800-554-5226. It’s the best 
sockets instead of the usual four. That means more room to grow—without purchase decision you'll ever make. 
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> 8MB RAM (Pentium processor- | > 16MB RAM (Pentium processo- | > 24MB RAM (Pentium processor- 
based Panteras include EDO RAM) | based Panteras include EDO RAM) | based Panteras include EDO RAM) 
> 528MB local bus EIDE hard > 850MB local bus EIDE hard > 1.2GB local bus EIDE hard 
drive, láms drive, 11ms 
> 35" 1.44MB floppy » 4X CD-ROM drive and > 4X CD-ROM drive and 
disk drive 3.5" 1.44MB floppy drive 3.5" 1.44MB floppy drive 
> Diamond Stealth 64 PCI local | > Diamond Stealth 64 PCI local | > Diamond Stealth 64 PCI local 
bus SVGA color graphics card with | bus SVGA color graphics card with | bus SVGA color graphics card with 
1MB DRAM 1MB DRAM 
> ZEOS 14" 1024 x 768 NI SVGA > ZEOS 15" 1024 x 768 NI SVGA > ZEOS 15" 1024 x 768 NI SVGA 
color monitor, .28mm dot pitch color monitor, .28mm dot pitch color monitor, .28mm dot pitch 
> Six-bay desktop case with two > Six-bay desktop case with two > Six-bay desktop case with two 
cooling fans cooling fans cooling fans 
> Microsoft Mouse » Microsoft Mouse >» Microsoft Mouse 
» MS Windows 95, or MS-DOS 6.2 | > MS Windows 95, or MS-DOS 6.2 | > MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 & Windows for Workgroups 3.11 & Windows for Workgroups 3.11 
» MS Works 95 or MS Works » MS Office Pro 95 & » MSOffice Pro95 & 
Bookshelf 95 CD, or MS Office Bookshelf 95 CD, or MS Office 
Pro & Bookshelf Pro & Bookshelf 
Included With Every ZEOS Pantera: 
> Genuine Intel’ Processor. ZIF one enhanced parallel port on the — » 200 watt power supply with built- 
Socket for easy upgrading. motherboard. in surge suppressor. Switchable 
> Diamond Stealth PCI local bus > Slots; Three PCI & 4 ISA (486 between 115/230V. 
SVGA color graphics card with 1MB processor), 3 PCT & 5 ISA »- EPA Energy Star compliant. 
DRAM, upgradable to 2MB DRAM. (Pentium processor). » FCC Certified Class B; UL Listed. 
»- Flash BIOS for easy upgrading. » =” 101-key space-saving key- » Complete ZEOS Customer 


> Two high-speed serial ports and 


486 & DX4 Processors: Pentium® Processors: 
> Upgradable to Pentium® > Upgradable to a future OverDrive“ Processor. 

OverDrive* CPU. > 6 SIMM slots for low-cost memory upgrading. EDO RAM expandable to 384MB. 
» RAM expandable to 128MB. > On-board PCI local bus Fast SCSI-2 and Ethernet LAN options. 


7-Bay Mini-tower Case Upgrade..Free 
10-Bay Vertical Case Upgrade...... $95 
528MB to 1.2GB HDD Upgrade .....$195 
1.2GB to 1.6GB HDD Upgrade .........5250 
IMB to 2MB 

Video DRAM Upgrade .................. $59 
Diamond Stealth 64 Video PCI 
Graphics Card with 2MB VRAM 


е 64-bit accelerated video ................. $249 
de from a 14" to a 15" Monitor 
Thos SVGA NI, 1024 x 768, flat screen ..secssevcee $95 


- == 


2 [ҮҮ 
September 1204 1985 WIN 100. 
Pentium-90 
August 1094 
September 1884. 
October 1994 


caverniboer 1 
January 1995 
February 1995 


90MHz $2745 
100MHz ($2895 
120MHz ($3095 


> 16MB EDO RAM, 256K synchronous 
SRAM cache 

> 1.2GB local bus EIDE hard 
drive, 10ms 

> 4X CD-ROM drive and 
3.5" 1.44MB floppy drive 

> Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
2MB VRAM 

> ZEOS 15" 1024 x 768 NI SVGA 
color monitor, . 28mm dot pitch 

> Ten-bay vertical case with two 
cooling fans 

»- Microsoft Mouse 

»- MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 

> MS Office Pro 95 & Bookshelf 

95 CD, or MS Office Pro & Bookshelf 


1652295 | 75MHz cN!S$2695 
$2395 | 9OMHz tNS2795 
$2945 

$3145 

$3295 


drive, 10ms 


1MB DRAM 


100MHz NI $4245 
120MHz c S4445 
133MHz cu S4595 
The above system modified to include: 
»- 32MB EDO RAM, 256K synchronous 
SRAM cache 
> 1.6GB local bus EIDE hard 
drive, 10ms 
> Sound Blaster? 16 sound card, 
high-power speakers w/ subwoofer 
» ZEOS 17" 1024 x 768 NI SVGA color 
monitor, .28mm dot pitch 


Satisfaction Package, 


Upgrade from a 15" to a 17" Monitor NYX EtherAction" 3 

ZEOS SVGA NI, 1280 x 1024, flat screen. ........... $295 9 -bit PCI Ethernet LAN adapter. nds 10Base5, 
Internal 14,000 bps V.32 bis 10Ваѕе2 and 10BaseT connections.............-. $1 
Modem with 14,400 bps Front Drive Bay PCMCIA SwapBox 
Send/Recelve Fax ......................... $79 installs into 3.5" ve 7 2 Type Il, 

ог 1 Type ll] and 1 Type Il. ...—. e eere eee e eeu ree $179 
Internal 28,800 bps V.34 bis T1000 Internal Tape Backup 
Modem with 14,400 bps 400 to 800MB (with compression), 
SE CRE ТРЧЕ есенна аеннан $199 includes backup ѕоЙ аге... „а.ни $199 
SCSI Controller Chip Muhtimedia Upg 
For on-board SCS1. Includes drivers .................. $49 Sound Blaster 16° sound c n, stereo speakers...$12:8 


Many otber affordable upgrades and options available. Call for details! 


Microsoft: ч ыйын мады: Included! $00-554-5226 


ice this product. All 
warn cp 

other countries, ZEDS 5 

(NASDAQ symbol МЕЕ). 


All Pantera packages include your 
choice of Microsoft" Windows" 95 or 


MS-DOS 6.22 and Windows" for CN! —We can ship today! Call for details. 
Workgroups 3.11, and Microsoft” Office Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and Canada: 612-362-1212, 


24 Hours a Day * 365 Days a Year 


Government: 800-245-2449, ZEOS Information Systems, Inc. GSA #GS00K94AGS517PS01. Purchase 


| "а Pro & Bockshelf*or Microsoft" Works. Orders, MasterCard, VISA, Am Ex, Discover, Z-Card. COD and affordable leasing programs. 
art subject to ра Business ken program available. AlI prices, specifications and a ey e a кю ана йн RU to confirm these and warranty details. Pros de not include shipping. Novell ot adage чс Tested Only. Novell makes no 


in the U.S. and 


are trademarks or Windows is а registered Corporation in 
Caps e اجار با‎ Card is a servicermark; Pantera is نے لا ت‎ icc Electronics, ine. ©1995 MET. ZEOS, 1501 industrial Blvd., Minneapolis, MN 55413 USA. Micron Electronics. fn ишы 0 ا‎ 
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ur storage devices can endure long hours, 
natural disasters, and other forms of abuse. 


The DE100™ is a removable With room for three 1" SCSI The DS500™ is an extemal rack 
disk/tape subsystem that allows 3 disk or tape mount that houses nine half- 
z you to easi- drives, the ا‎ 
g ly remove, DS300 
Ҹ { ШЇЇ @ manger, model i 
- | and store the most 
data. It's compatible with an compact 
extensive variety of standard subsystem 
SCSI or IDEJEIDE drives. available on the market today. 


When it comes to protecting valuable data, only Kingston's rugged — ventilation system for cooling today's high-performance drives. 
storage devices have shown they can brave the elements. Used in computer rooms, workstations, and network servers, they 
Though they were designed to perform in the most demanding support more SCSI connections and have more options than any 
commercial environments, they're also tough enough to sur- =... Other storage subsystem on the market. If that doesn't impress 
vive in army bunkers, submarines, and even in spacecraft. Our you, our unbeatable five-year warranty will. So call Kingston 
Data Silo* enclosures and Data Express" removables are con- or your nearest dealer for more information. Because in the 
structed of rugged steel with a carefully designed and tested world of storage systems, only the strong survive. 


e Р 
Kingston 
ECHNOLOGY CORPORATION 

Call (800) 435-0670 or find us at hetp://www.kingston.com 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 438-1850, Fax (714) 438-1847. 
© 1995 Kingsron Technology Corporation. Kingston Technology ıs а trademark of Kingston Technology Corporation. All rights reserved. 
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| he four programmers 

| draw their épées and si- 
multaneously raise them 

. tothe sky. “All for one,” 

they exclaim, "and one for all!" Such is 
the way of multiplatform development. 

The ability to move an application 
from OS to OS, from GUI to GUI, and 
from processor to processor is a desir- 
able, if elusive, goal. But the various 
environments in which we deploy ap- 
plications have little in common, and 
environment-neutral development tools 
must create an additional layer to ac- 
commodate their differences. With this 
kind of architecture, it's difficult to ex- 
pect excellence from a multiplatform 
application in all environments. Multi- 
platform applications are never a na- 
tive, always a tourist. 

"The problem with portable tools is 
that they never look native in any en- 
vironment," says Robert Holmes, com- 
puter technology research analyst with 
the Southern California Gas Company 
(Los Angeles, CA). “They [tools ven- 
dors] simply can't be all things to all 
environments." Simply put, you pay 
your money and you make your choice: 
separate development for each plat- 
form, or multiplatform development 
only once. 

As the cost of applications develop- 
ment rises, it makes sense to develop applications that run on a 
multitude of platforms. This allows companies to leverage their 
investment in code and more easily adjust to the inevitable tech- 
nological changes. In addition, if you're marketing your appli- 
cations, the more platforms they run on, the merrier your ac- 
countants will be. 

Many tools vendors, including Compuware, Intersolv, Neuron 
Data, Unify, and Zinc Software, provide facilities for multiplat- 
form development. When using these tools, developers can write 
an application once and then deploy it into many environments 
without modifying the programming code. 

The trick for the developer is to find a tool that makes the ap- 
plication look at home no matter where it is. Some of the issues 
surrounding multiplatform development include approaches to 
portability, business justifications, pitfalls, tools, and how to win 
the portability game. 


Using one source code base to target multiple 
platforms is possible, but not ideal 


Desperately Seeking Portability 

The idea of portability is conceptually simple: Keep the envi- 
ronment-specific code in its own layer. Then, when you move an 
application from platform to platform, simply swap out the old en- 
vironment layer and swap in a new one. 

For example, when developing a C++ application for porta- 
bility, the developer places all the native GUI- and OS-specific 
code in its own object or group of objects. Then, when moving the 
application from platform to platform, the developer must re- 
place just the native-object layer to redeploy the application in a 
new environment. 

Most developers find that achieving true portability using tra- 
ditional programming techniques is an arduous task. But a num- 
ber of portable class libraries (e.g., C++ Views from Intersolv, 
zApp from Inmark Development, and Zinc from Zinc Software) 
and fourth-generation-language (4GL) tools (e.g., C/S Elements 


NOVEMBER 1995 BYTE 131 


S661 O NUAQTVB LLOOS 


SPECIAL 


REPORT 


from Neuron Data, 
Uniface from Com- 
puware, Unify Vision 
from Unify, and Visu- 
alWorks from Dig- 
italk/ParcPlace) are 
available to make the 
job much easier. 

These tools provide 
a layered API frame- 
work. At some layer of 
this framework, the 
tools maintain the en- 
vironment-specific 
code. Developers then 
build applications on 
top of the environ- 
ment-specific layer. 

By using proprietary 
API calls from third- 
generation-language 
(3GL) code, develop- 
ers don’t have to deal 
with the differences 
between native envi- 
ronments. The API 
provides a consistent 
set of available func- 
tions from compiler to compiler and 
from platform to platform to enable 
normal applications operations. It’s 
the job of the tool, not the pro- 
grammer, to handle the presentation 
of the application in the various 
environments supported by the = 
portable development tool. 

Although the basic con- 
cepts remain the same, 
there are many ways іп § 
which portable devel- f 
opment tools approach % 
the portability problem. 
These include lowest com- 
mon denominator (LCD) 
and emulation. LCD tools 
(e.g., XVT from XVT Soft- 
ware) support those features 
found within all environments. | 

Yet to maintain portability, 
you have to give up some native 
application features. For exam- 
ple, LCD does not support non- 
portable features, such as Multiple Docu- 
ment Interface (MDI) for Windows 
applications or the geometry management 
found in Motif applications. 

And while LCD provides the same look 
and feel across platforms, it doesn't con- 
sistently provide their native look and feel. 
For example, a Windows application built 
with an LCD tool looks out of place. But 
this can be an advantage. For instance, 
system administrators who manage many 
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Unify's Vision provides multiplatform rapid application development for the Macintosh (a), 
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Interpreter 


Translation layer 


QS and GUI services 


different types of systems may appre- 
ciate system-administration applications 
that look the same across all platforms. 

In contrast, portable development tools 
that use emulation (e.g., C/S Elements) 
draw their own GUI controls for each en- 
vironment. These tools go directly to the 
graphics subsystems of each specific en- 
vironment, avoiding the native APIs. 
Again, these applications never really look 
at home, and bypassing the native API can 
cause other problems. 


Access to % Services: Two Styles 


| 4GL code | 


| Native APIs/emulation | Native APis/emulation fee 


Windows NT (b), Windows (с), and Unix (d). Vision’s automated application-partitioning 
feature allows developers to partition applications across various applications servers. 


оа" 


OS and GUI services 


In one style of access (left), the development tool translates 4GL references into native 
calls. In another style, the tool supplies a proprietary АРІ to which developers write code. 


For example, by the time this article 
sees print, many people will have already 
upgraded to Windows 95. But portable ap- 
plications built with emulation-based tools 
in the Windows 3.1 environment proba- 
bly won't find a happy home with Win- 
dows 95: These applications rudely by- 
pass its Winl6 and Win32 native APIs. 
Or, even if the application does run, it will 
have a Windows 3.] look and feel in the 
Windows 95 environment. 

To correct this problem, the developer 
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1655!" 
IGS20E™ 


| Internet 
Goteway 
| Servers 


provide PC, Macintosh and workstation users an easy and affordable way 
to cast their nets into cyberspace, with complete pre-configured solutions. 


Open Your Mind Value Extends Beyond Price 
The IGS includes a host of features and utilities to put you just a few clicks from the Internet. Integrix innovation, reliability and award- 


winning designs are always at work for you. 
And, all this attention to detail and quality 
comes at a cost significantly lower than that 
of the competition. 


Easy Access - Turnkey Operation 
The unique, fully integrated design ensures ease of use, power, and expandability. So, what can it do 
for you? 


Mosaic - the “killer application” of the 90’s, a point and click graphical interface that gives you access 


to the internet’s vast pool of information. Technical Smarts 


Firewall security - a combination of security programs that control traffic in and out of your local net- We are committed to provide you with 
work, preventing unauthorized access. custom, ready to go systems. Explore your 
POP3 Mail Server & Eudora - delivers email between your desktop and the rest of the world through options - servers, workstations, graphics 
an intuitive, easy to use interface. boards, RAID - for your site. For fast, 
SLIP/PPP, ISDN, and T1 (optional) Interface - multiple possibilities for connecting the system to the personalized service, 


internet; from low-cost SLIP/PPP dialup to a direct, high-speed T1 line. gail ® 
WAIS - libraries of knowledge can be accessed through a powerful search utility. | 
TCP/IP - every machine on your network gels as much or as little internet capability as needed. 


Flexibility Built-In 

Two models running under Solaris™1 are available. 
The 168 5/85 has an 85 MHz microSPARC™ processor, 
five SBus slots and supports 10 to 50 users. 


Corporate Headquarters Asia 

1200 Lawrence Drive, Suite 150 Beijing, P.R.China 
MT T Newbury Park, California 91230 Tel: 861-257-0018 

The IGS 207* has a 75 MHz SuperSPARC™ or E Tel: 800-300-8288 / 805-375-1055 Fax: 861-253-5306 

HyperSPARC™ processor, with room for up to . m Fax: 805-375-2799 Seoul, Korea 

four CPUs that can support 300 users. Provides infegrix Email: sales@integrix.com Tel: 2-515-5303 

a built-in ISDN interface. Fax: 2-515-5302 


© 1995 Integrix. Inc. Integrix and the Integrix logo are registered trademarks and IGS, SEC, SGX, TGX, SWS and SSC are trademarks of Integrix, Inc. All other trademarks mentioned are the property of their 
respective companies. Manufactured in USA. Internationally supported. 
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must rebuild the portable application using 
anew Windows 95 version of the portable 
development tool. The same is true for 
other platforms as well. 

So, what’s the best approach? It’s no 
big surprise that the situation is not simply 
black and white. There are no clear dif- 
ferences between the LCD and emulation 
approaches to portable applications de- 
velopment when you consider the purchase 
of a portable development tool. In fact, 
most tools fall somewhere between the 
two approaches (e.g., XVT is more LCD, 
while C/S Elements is more emulation), 
and the only way to determine the effi- 
ciency of a portable tool’s approach is to 
test it in the environments where you wish 
to deploy it. 

But don’t abandon all hope. There could 
be good news on the horizon for portable 
applications developers. As portable-tools 
vendors, such as Intersolv, work to im- 
prove their products, there seems to be a 
movement toward using more of the native 
APIs when deploying portable applica- 
tions. This will eliminate many of the 
drawbacks of using portable development 
tools by making portable applications in- 
distinguishable from native applications. 

Thus, many tools, such as [ntersolv's 
C++/Views, are moving to a superset ap- 
proach to portability. Using this approach, 
portable tools build as many native func- 
tions as they can into portable applica- 
tions. If any native functions are missing, 
the tools emulate the missing features. The 
resulting applications should provide all 
the native features you need while re- 
maining completely portable. But using 
the native API makes a portable-tool ven- 
dor's job much more complicated, and it's 
going to take time before most tools move 
in the native direction. 


Tools That Rule 
Developers can divide portable tools into 
3GLs and 4GLs. If you decide to go the 
3GL route, you'll find a number of 
portable C++ libraries, including zApp, 
Zinc, and C++/Views. The basic idea be- 
hind these tools is that C++ developers 
will use these frameworks, which lever- 
age the object-oriented aspects of C++, 
and place environment-specific code in 
their own libraries. Thus, when you switch 
platforms, you switch libraries as well. 
Using portable C++ libraries, an appli- 
cation can access all OS and GUI services 
using the proprietary API of the tool, which 
in turn implements the proprietary API 
call using environment-specific calls. Since 
the tool API never changes from platform 
to platform, the applications are portable. 
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You can, as an option, put en- 
vironment-specific calls in your 
application using these portable 
frameworks. However, you'll | | 
have to either remove or work | | 
around those calls to make your | — 
application portable to other |: 
platforms. 

As with any 3GL, develop- 
ing portable applications using 
C++ takes a great deal of time 
and patience. To build portable 
applications in less time, you 
should consider portable 4GL 
development environments. In- 
stead of using a proprietary API, 
4GL tools provide a high-level 
language across platforms. 

Examples of portable 4GL 
tools include C/S Elements, 
Uniface, and Unify. These tools 
use proprietary 4GL languages | 
that sit on top of the environ- |: 
ment-specific features of the |: 
tool. Uniface, for example, can 
deploy its 4GL applications on 
Windows, OS/2, Windows NT, 
Unix, and the Mac. 

When selecting a portable | | 
4GL tool, you should consider | E 
its ability to handle other appli- | | 
cation services, such as data- | f 
base-server connections, and its | 
ability to assist in the develop- | 
ment of a database schema. 
Many of these tools, such as 
Uniface and Unify, make good 
rapid-application-development 
(RAD) tools as well. 

One drawback of portable 
4GL tools is that they almost al- 
ways use an interpreter, and 
therefore their performance is 
usually lackluster. With 3GL and 4GL 
tools, you need to check with the applica- 
tions vendor to see if they support all the 
environments you plan to deploy applica- 
tions on. Many tools support only a select 
few, or they support only one or two very 
well, while supporting others poorly. 
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Portable Traps 

Despite the drawbacks, the allure of porta- 
bility is just too strong for many organi- 
zations to resist. Most companies run a 
wide range of processors, OSes, and GUIs, 
and having to write an application just 
once for all those environments solves 
many problems. However, portability cre- 
ates other problems. Failed portable ap- 
plications development projects outnumber 
successful implementations, and it’s clear 
that the honeymoon with portable appli- 


JYACC’s Jam 7 is a multiplatform client/server applications 
development tool. Jam 7 applications are portable to (from top 
to bottom) the Mac, Windows, and Unix, plus other OSes. 
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cations development tools is over. 

The problem with building portable ap- 
plications is traceable to the differences 
among platforms. Like "one-size-fits- 
none" gloves, portable development tools 
can't be all things to all platforms; there- 
fore, they don't work exceptionally well 
on any of them. Most users can instantly 
discern a portable application from a native 
one and reject it as seemingly out of place. 

For example, zApp, a useful portable 
C++ library that allows developers to de- 
ploy applications on Windows, Unix, Win- 
dows NT, OS/2, and Macintosh environ- 
ments, looks a lot like a native Windows 
application no matter what platform you 
deploy it on. À developer may get away 
with this with Windows users, but not with 
anyone else. 

Look and feel aside, when you use 
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"If you're looking for a lot of computer 
in a small box, look no further than 
Tadpole's SPARCbook..." 


BYTE Magazine, June 1995 


Tadpole Technology Does. 


None of the other guys do. In fact, there's only 
one company that offers 32-bit, ultra-high 
notebook performance in either a SPARC" or 
Pentium" platform...Tadpole Technology. 


Powerful Pentium Performance 
Tadpole's family of Pentium notebooks is the 
fastest on the planet. The newest member, the 
Tadpole P1300, features 133MHz performance 
and PCI bus, a Lexmark keyboard, 1MB video 
RAM, and an 800 x 600 SVGA 10.4" TFT 
screen. 


Watch Our SPARCbooks Fly 
Tadpole's family of microSPARC II notebooks 
delivers UNIX workstation performance, high 
portability, plus Solaris and Windows com- 
patibility. Tadpole's 110MHz SPARCbook 3GX 
features 2MB of video RAM, a Weitek P9100 
graphics accelerator for fast screen redraws, 
and an 800 x 600 SVGA 10.4" TFT screen. 


TADPOLE 


TECHNOLOGY 


d 


SPARCbook is а registered trademark of SPARC International, I 
аге registered tradernarka of Microsoft Corporation. ther 
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World Wide Web: 


“This is the creme de la creme of power 
notebooks.” 


INFOWORLD, June 5, 1995 


Performance Today...And 
Tomorrow 

Tadpole's family of notebooks features modu- 
lar architecture that can be configured to match 
your changing needs. You can get memory 
upgrades to 128MB, a removable 2.5" hard 
drive with up to 1.2GB capacity and two 
PCMCIA slots. And to protect your investment, 
Tadpole surrounds the inside with a light- 
weight, rock-hard magnesium case. These are 
the last notebooks you'll ever need to buy! 


The Right Move For Those 

On The Move 

Our family of Pentium and microSPARC П 
notebooks isn't for everyone. But if you're 
someone who demands ultra-high 
performance, compatibility, connectivity, and 
durability in a notebook, Tadpole Technology 
has your number. The next move is yours. Call 
1-800-232-6656 today. 


United States: 
United Kingdom: 
France: 
Germany: 


512 219 2200 

01223 428200 

1 60 86 27 92 

49 9129 2859 70 
http://www.tadpole.com 


сете] excluavely to Tadpole Technology. Pentium is a registered trademark af intel Corporation. Windows and Windows NT 
AL other trademarks belong to their respective companies. © 1995, Tadpole Technology. 
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portable tools you have to give up other 
native goodies as well. Portable develop- 
ment tools that support Windows, for in- 
stance, might not have the mechanisms to 
use OLE 2.0 objects, Visual Basic custom 
controls (VBXes), or MDI. Moreover, they 
might make it difficult—or impossible— 
to use other third-party development tools 
and libraries. 

Other issues are cost and performance. 
Most portable applications don’t run as 
fast as native applications do, because of 
the overhead of using a native layer. In 
addition, portable development tools add 
significant cost to development projects, 
usually doubling the tool cost. You also 
need to consider staffing costs as well. 
Portable applications, especially in the 
3GL world, take more time to develop, 
and their learning curve is steep. 


Unarrested Development 

Before jumping into portable applications 
development, take a deep breath and con- 
sider whether you really need to do so. Al- 
though vendors’ sales pitches are com- 
pelling, if you don’t have an immediate 
need to deploy applications on multiple 
environments, just say no. Multiplatform 
development adds both cost and trouble 
to the development life cycle. It’s much 
easier to build native applications, and 
users are happier with them. 

What if you decide to go native and get 
an unexpected demand to run your appli- 
cation on a different platform? The good 
news is that you can rebuild your appli- 
cation around a portable tool that handles 
the new platform. The bad news is that it 
requires a lot of additional work. 


Get the б 
Competitive 
Edge — Visit 

TUV Rheinland 


For Hardware: 


e Video Displays — 
CRTs & Flat Panels 


e Workstations and Systems — 
PC, Macintosh, Notebooks, elc. 


e Video Graphic Controllers 


If portable applications development 
makes sense for your application, you need 
to consider the type of tools to use. While 
multiplatform development frameworks 
for C++ are flexible, they're difficult to 
learn and use. Moreover, it takes more 
time to build an application using a 3GL, 
such as C++, than it does with a 4GL. 

Portable tools that use 4GLs offer an 
easier development environment, but—in 
support of the you-can’t-have-everything 
theory—you might run into performance 
problems. For each type of tool, you al- 
ways need to consider the OSes and GUIs 
that each works on. You probably want to 
set up pilot applications on all the plat- 
forms you're supporting as well. Never 
assume that your portable application will 
work the same actoss all platforms. De- 
velopers are often unpleasantly surprised at 
how widely tools-vendor support varies 
from platform to platform. 

If you want to put advanced GUI fea- 
tures in your portable application, such as 
MDI, OLE, DDE, and Motif geometry, 
then make sure the tools support them. If 
you plan to use graphics, make sure the 
tools can display and print the graphics 
for your application on each platform. 

You need to look at other details as well. 
For example, some portable applications 
development tools don't use the native 
help systems or the native help file; others 
don't use native fonts or bit maps. As al- 
ways, it's caveat emptor. 

Finally, when considering getting into 
the portable applications development 
game, use common sense. Determine your 
application requirements and platform re- 
quirements up front. Next, research the 


the new European Union Directives and Laws. 


standards for: 


For Software: 


TÜV Rheinland can help you design your 
Graphic User Interface to meet ergonomic 


Compuware Corp. fax: (212) 608-5753 
Farmington Hills, MI т үа com 
(ВОО) 368-4326 hitp:/ (ww Facci com 
(810) 737-7300 
fax: (B10) 737-7199 Neuma Data, Inc. 
n Palo Alto. CA 
(800) 876-4900 
(companies are merging) (415) 321-4488 
Santa Ana, CA fax: (415) 321-3728 
{800} 759-7272 
(408) 773-7514 Unify Corp. 
fax: (408) 481-9095 Sacramento, CA 
sales@partplace.com ae Ee LA 
http://www.parcplace.com re WEG 3 
inmark Development Corp. 
Mountain View, CA TE SRI Inc. 
(800) 340-6275 ; 
(415) 691-2000 (800) 878-7988 
fax: (415) 691-9099 (303) 443-4223 
fax: (303) 443-0969 
intersoly, Inc. 
Rockville, MD Zine Software " 
800) 547-4000 t 
EM 838-5000 (800) 683-8665 
fax: (301) 838-5432 (801) 785-8900 
http://www.intersolv.com 8x: {801} 785-8996 
info@zinc.com 
IYACC, Inc. http://www. no.com 
New York, NY 
{800) 458-3313 
(212) 267-7722 


different portable development tools and 
select the ones that meet your require- 
ments. From there, test each tool to deter- 
mine its viability. Don’t be afraid to dump 
a tool if it doesn’t meet your expectations. 

While portable applications develop- 
ment has many advantages in today's het- 
erogeneous world, there are many trade- 
offs to consider when selecting a portable 
development environment. Às tools ven- 
dors become better at building portable 
development environments, someday 
maybe all development tools will provide 
portability, settling all the problems once 
and for all. Ш 


David S. Linthicum is a technical manager 
with EDS in Falls Church, Virginia. You can 
reach him at 70742,3165 @сотриѕегуе.сот 
or an BIX c/o "editors." 


et the edge on your competition with the TÜV Rheinland Ergonomics 
Approved Mark. TÜV Rheinland can successfully guide you through 


e User-Friendly Dialogue 
e Information Presentation 


e Easy Navigation Menus 
e Proper Color Use = 
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e Input Devices — 
Keyboards, Mouse & Pens, etc. 
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at COMDEX ‘95 


TUV Rheinland is your certification and testing 
choice for Ergonomics (ISO 9241), Product Safety, 
EMC and ISO 9000 registrations. 

Visit our booth at COMDEX Fall '95, 

November 13 - 17, Las Vegas, NV 

Sands Expo and Convention Center * Booth #53050 


For more information, contact: 
Europe: 49/221/806-1795 Cologne, Germany 
Asia: 81/45/470-1850 Yokohama, Japan 


USA: 203/426-0888 Newtown, Connecticut 
510/734-8100 Pleasanton, California 
Web: hitp//www.tuv.com/ Internet: info@tuy.com 


TUV Rheinland 
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Crashing the Party 


BRUCE BROWN 
Ithough their fans speak of 
them in almost transcen- 


A= terms, the major 


desktop OSes sometimes exhibit all 
the rigor of a tube of toothpaste: You 
squeeze here, it bulges there; you 
squeeze there, it breaks. It’s almost ax- 
iomatic in computer technology, of 
course, that every strength is simulta- 
neously a weakness, and nowhere is 
this more apparent than in the crash 
performance of the major desktop 
OSes. 

Under stress, Windows 3.1, Win- 
dows NT 3.5, OS/2 Warp, and Mac OS 
7,5 (the PowerPC and Motorola 68000 
versions) are all vulnerable to their own 
particular brands of system failure. 
They are often called General Protec- 
tion Faults (GPFs) in the Windows 
world and system bombs on the Mac 
side. These flashes of woe (or whoa) 
typically render the active software ap- 
plication unusable and can freeze the 
whole system solid, requiring reboot- 
ing. As a bonus, you probably lose 
whatever you were working on, too. 

Sometimes seemingly random sys- 
tem failures can at other times be repli- 
cated by following specific procedures, 
with near-scientific reproducibility. The 
following tour of the shores of com- 
puter hell is offered not for the sake of 
mayhem (or, at least, not for mayhem alone), but for what it re- 
veals about the workings of various desktop OSes and the state of 
OS development. Forewarned is forearmed. 


Breaking Windows 

To crash Windows 3.1: Simply open and close Windows appli- 
cations. Repeat a few dozen times, or until the Black Screen of 
Death appears. 

The most popular OS is also the one that’s most prone to total 
system meltdown. In fact, one of the dark facts about Windows 
is that you can cause Windows 3.1 and Windows for Workgroups 
3.11 to crash simply by using them enough. 

Windows 3.x is notoriously susceptible to potentially fatal 
memory leaks in two crucial 64-K B resource heaps used for sys- 
tem operation: USER.EXE and GDI.EXE. It's common for Win- 
dows applications to consume, or /eak, memory (i.e., releasing less 


SPECIAL REPORT 


How to crash the major desktop OSes, and 
what it says about their architectures 


memory back to the system when closing than they took when 
opening). 

Microsoft estimates that Word for Windows 6.0 and Excel for 
Windows 5.0 both leak about 6 percent of system resources 
whenever applications are opened and closed. Keep this up long 
enough, and the OS will choke—asphyxiated by lack of mem- 
ory—and the system will crash. Thus, simply opening and clos- 
ing enough Windows programs can eventually exhaust system 
memory and produce a GPF—even if you’ve got 100 MB of 
RAM installed. 

There’s an almost-infinite number of ways to bring on sys- 
tem-resource crashes in Windows 3.x. It’s particularly (and iron- 
ically) easy with many Microsoft applications. For instance, if you 
insert a series of Microsoft Graph 5.0 objects into a Microsoft 
Word for Windows 6.0 document, you lose system resources 
every time you do so, until you eventually crash. 

continued 
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Many Windows users exit from and 
restart Windows all day, not for the 
cool breeze of the Microsoft logo 
blowing by, but to replenish the de- 
pleted system resources on their ma- 
chines. Although they may start out with 
80 percent or more of free resources, sev- 
eral hours of hard use can leave 
them on the wrong side of the per- 
ilous 50 percent line, even with 
no applications open. One of the 
great attractions of Windows 95 
is that it reduces—but does not 
eliminate—this problem. 

Windows NT, a true 32-bit 
multithreaded OS, promises 
much greater stability than Win- 
dows 3.1, but it has still singed 
a few eyebrows along the way. 
Here's a recipe for a quick Win- 
dows NT disaster: With either 
Word for Windows 6.0 or Excel 
for Windows 5.0 running under 
Windows NT 3.1, close the pro- 
gram, reopen it, minimize it, and then quit 
again. Then listen for the splat. Microsoft 
acknowledges that this particular GPF is 
the result of a bug— not a feature—in the 
Windows-on-Windows subsystem mem- 
ory manager in KRNL386.EXE. 

In both Windows NT 3.1 and 3.5, avail- 
able memory can also become exhausted if 
more than 100 threads or processes are 
launched simultaneously. The reason? The 
great insulation of applications from each 
other, which is one of NT's virtues, re- 
quires system overhead that can over- 
whelm the system. So, to protect against 
the sort of bumper-car GPFs that plague 
Windows 3.x, Windows NT introduces at 
least the slim possibility of another sort of 
calamity. “Quis custodiet ipsos custodes?" 
(translation: “Who shall guard the guards 
themselves?") is what you're probably 
saying to yourself at this point. 


Protection...for a Price 
OS/2 Warp, Windows NT's main high- 
end 32-bit competitor in the OS wars, has 
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artino, CA Armonk, NY 

(800) 776-2333 (800) 426-3333 
(408) 996-1010 
fax: (408) 996-0275 Microsoft Corp. 

\ Redmond, WA 
BugNet (800) 426-9400 
Sumas, WA 206) 882-8080 
(360) 988-2801 fax: (206) 936-7329 
bugnet@bugnet.com 
http: / /www.bugnet 
.com/~bugnet 
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Some Windows error messages аге not that helpful, even before a General Protection 


Fault occurs. 


trimmed its sails in a somewhat different 
fashion. One of OS/2’s virtues is that it’s 
more sentient about hardware than Win- 
dows is. It can actually tell if your system 
has a bad memory chip, a floppy drive 
controller heading south, or even a loose 
add-in card. 

But OS/2's hardware intelligence has a 
downside. Here’s a way to quickly pro- 
duce the “trap 0002” or “trap e” meltdown 
in OS/2 Warp—and probably burn up 
thousands of dollars in consultant fees, 
too. Open up the case on the system and 
slightly loosen one of the add-in cards (a 
network interface card [NIC] or modem 
will do nicely). Don’t take the card out; 
just loosen it a little. 

You now have the makings of an ex- 
quisite little bit of misfortune. If you do it 
right, on a dual-boot machine you will then 
be able to run DOS just fine, but when you 
try to run OS/2, you'll get a black screen 
rudely slammed in your face. 

Consultant Chris White, who’s based 
in West Sacramento, California, remem- 

bers running into this exact prob- 
lem. “DOS ran fine, but 1 kept get- 
ting these bomb-outs all the time in 
OS/2,” she recalls. It turned out 
that this was the beginning of a 
hardware failure that ultimately 
cost a great deal of lost data. “OS/2 
was trying to warn me, but I didn’t 
understand until it was too late,” 
she explains. “At the time, I was 
just furious that the system would 
not work." 
Also, while shielding applica- 
— tions from each other, as Windows 


NT does, OS/2 does not shield the OS from 
errant code as fully as NT does. A good 
deal of Warp code and data reside in por- 
tions of memory that are distressingly 
writable by all applications, which opens 
another door to memory conflicts and sys- 
tem crashes. 


Sys! Boom! Bah! 

Meanwhile, the Mac, like Windows, has its 
own heaps of memory trouble. Some Mac 
users report encountering strange names 
and arcane text on their screens during 
particularly showy system failures. These 
include the following: 


_Jackson 

+0000 408314A *Debugger 

+0002 408314C _NewHandle, Immed 

+0004 408314E BNE.S 
_DisposeClIcon+0032 


These are vestiges of the original Mac de- 
velopment process. The name Jackson, for 
instance, is an abbreviated label for _Jack- 
sonPollock, the development code name 
for Color QuickDraw. 

When Mac OS 7.5 users see the name 
Jackson amid the digital debris, they are 
probably in the grip of System Error 25, 
which can also generate out-of-memory 
errors and the bomb dialog box if MacBug 
is not installed. Mac System Error 25 oc- 
curs when memory stacks and heaps col- 
lide. This is commonly caused by an im- 
proper calling sequence by an application, 
prompting the stack to grow until it over- 
runs the heap. (Boom!) 

Another type of memory issue causes 
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Breakthrough Technology 


for Embedded Systems 


Looking for ways to achieve 
more with less? More perfor- 
mance with less hardware? 
More productivity in less time? 
More bang with less buck? 


Presenting the Photon microGUI™ 
QNX's full-featured windowing 
system that can give even your 
smallest PC-based realtime systems 
a phenomenal front end. 


Breakthrough Archilecture 


Photon is built around a 45K 
microkernel and modular 
processes, so you can easily add 
or remove graphics functionality 
to fit your target. 


The cornerstone of Photon's 
event-driven architecture is the 


Breakthrough Connectivity Breakthrough Performance 
Imagine being able to see Imagine the power of 

into your embedded device — a high-end graphics system, 
and control it — from a remote but with the agility of a 


QNX box. Or from an 
X workstation. Or from 
a Windows-based PC. 


Photon’s jump-gate 


realtime executive. With 

= Photon's impressive 
drawing speeds 
(even across phone 
lines!) and intuitive 


connectivity" even lets you 

"beam" or transport an MAE e UI design, your 

application from one embedded PCs 

QNX node to another! will look and feel 
like turbo- 


..а window into your 
embedded system even from Charged 
within MS-Windows. workstations. 


Breakthrough Efficiency 


Photon can deliver high- 

end, workstation-class 

graphics even on low-cost 

PC hardware. It uses memory 
wisely. And it comes with a low 


Photon Takes You Places 

With Photon’s phenomenal 
performance, incredible efficiency, 
unique jump-gate connectivity... 


Dae =ч i س‎ ( rege there’s no telling how far you 
| | You сап also expect to save can go. And since Photon supports 
means Photon. | development time, thanks , Unicode, you'll 
applications to Photon's easy-to-use be able ss take 
inherit API and extensible your realtime 
А | widget library. And solutions 
QNX’s aa — when you anvwhere 
scalability, message- — . 4 window into use the code- in S World 
based IPC, and network- your embedded generating Photon | 
distributed processing. = ан Application Builder, 


The result is a realtime 
graphical platform 
never before seen 
in the PC 
world. 
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At last, a window into the black box. 
Photon lets you monitor and control your 
embedded system from remote computers – 


even from non-QNX platforms. 


you won't have to spend 
any time coding your 
interface by hand — 
and it won't cost 
you an arm and 
a leg either. 


The Photon Application Builder 
beats tedious hand-coded GUI 
building hands down! 


The Leading Realtime OS for PEs 


EE EL = 2 


To find out more about the leading realtime OS for PCs, 
call 800 676 0566 or 613 591 0931. (EXTENSION 1009) 
Or reach us via email at info@qnx.com or on the web at htip//www.gnx.com. 


QNX Software Systems Lid., 175 Terence Matthews Crescent, Kanata, Ontario, Canada KIM IWS Voice: 613-591-0931 Fax: 613-591-3579 Email: info@qnx.com Web: http://www.qnx.oom 


Euro 


pe: 17 Bishops Court, Church Road, Bishopstoke, Hampshire, 5050 6PE, England Voice: (+44) 1703 611800 Fax: (+44) 1703 641153 Email: QNMeurope@qnx.com 
© QNX Software Systems Ltd. 1995. QNX is a registered trademark and Photon microGU! and jump-gate connectivity are trademarks of QNX Software Systems Ltd. All other trademarks belong to thelr respective owners. 
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1Х05- JUKEMAN is the leading management 
System for CD. Jukeboxes and recorders. tt 
provides simple and. effective. access to all 
available optical storage devices, With its 
unrivalled performance and flexibility IXOS- 
JUKEBOX redefines the state 
of the art in high-perfor- АД 
mance jukebox servers. READS. WRITES AND 
m Presents a standard file : 
system: NFS or native file 
system for NT or both | 
am Presents — CD-Recordable IE coU E 
| as a standard writable file. ANY LAN 
„system 
„m Access from UNIX, Windows, windows NT. | 
| Macintosh, NextStep, VMS... 
ш High throughput thanks to i sophisticated. 
caching and scheduling strategies - | | 
a Configurable access rights for specific user 
groups 


MANAGES UNLIMITED | 
NUMBERS OF JUKE- 


Download your free test copy from: SOFTWARE 
http://www. ixos.de/jukeman.html 


PROJECTS 


IXOS Software Inc. oisi 


1070 Sixth Ave Suite 200, TRAINING 
Belmont, CA 94002, USA 

Tel: (445) 61082 40 Fax: (415) 8029570 SuPPORT 
Internet: info@belmont.ixos.com 


IXOS Software GmbH 

Bretonischer Ring 12 

D-85630 Grasbrunn/Munich, Germany 

Tel: (49)(89) 46005-0 Fax: (49)(89)46005-199 

internet: office@munich.ixos.de i 
http://www.ixos.de/ We SERVE OUR CLIENTS 
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SPECIAL REPORT 


system bombs on classic Motorola-pow- 
ered Macs. It results from the code-swap- 
ping model that’s used by Mac OS 7.5 
when virtual memory or RAM Doubler is 
turned on. 

Unlike the PowerPC version of Mac OS 
7.5, the 68000 chip version-segments code 
so that it doesn’t have to be loaded into 
memory all at once. This is an advantage in 
some respects (especially on machines 
with limited memory and disk space), but 
it can lead to situations where there isn’t 
enough memory left to load a particular 
program’s code into RAM when the time 
comes. (Bawoomba!) 

PowerPC machines running Mac OS 
7.5 are designed to overcome this prob- 
lem, but in the process they introduce a 
new type of crash. The PowerPC version 
of Mac OS 7.5 doesn't segment and swap 
code, and therefore it requires that enough 
memory—virtual or otherwise—be avail- 
able to load a program's code into memory 
all at once. 

To crash Mac OS 7.5 on the PowerPC: 
To crash a PowerPC system with less than 
16 MB of RAM, all you have to do is turn 
off virtual memory and RAM Doubler, 
and then reboot the machine and try to run 
Adobe Photoshop. ( MacSplat!) 


Crash-Test Dummies? 

So, what's the moral of all this sorrow? 
It's not necessarily that every desktop OS 
is a disaster waiting to happen, nor that 
everyone's data is doomed. The problems 
discussed here do not plague every desk- 
top user every day. In fact, they are rare 
enough that many users may never see 
them at all. 

Yet in a general sense, the crash char- 
acteristics of the major desktop OSes re- 
veal some fundamental OS verities. One is 
that, like military generals, OS designers 
often seem to be fighting the previous war 
(e.g., Mac OS 7.5 for PowerPC versus Mo- 
torola 68000, or Windows NT versus Win- 
dows 3.1). Another is that the major OSes 
are all essentially involved in the same 
trade-offs (or deals with the devil) when it 
comes to protection against showstoppers. 
Each has gleaming strengths, and each has 
potentially mortal weaknesses. 

Users should remember that each OS 
represents a real-world compromise. And 
you know what the real world is like. B 


Bruce Brown is the editor of the BugNet elec- 


tronic newsletter and is based in Sumas, 
Washington. He can be reached on the In- 
ternet at bugne!@ bugnet.com, on the World 
Wide Web at http://www. bugnet.com/~ 
bugnet, or on BIX c/o “editors.” 


ON GRAI 
rum MICROM = 
ШУ; ооо 


є Wo ORLD то + > - 


"r 


T | > 


= 
ai 


m ie. Kn 
epee ae the Ze olog Ice | 320 ciety of San Diege 


To or Ё Чергос duction of Endo angere adi Species. 


кеѕагуү М АЛ р rodut q vel р 
5rnocdnie 


Circle 174 on Inquiry Card (RESELLERS: 1.75). 


i ў 


"э, "д 
‘ae 


7) 


with oth 


»* 


loading and 


Ri 


" 
LIAE 


Put down your CD-ROMs for 
a second and think about this: 
With a Pioneer DRM-624X 
changer sitting faithfully at your 
PC’s side, all the little things that can damage your discs, from yesterday’s lunch to 


today's newsprint, don't have a chance. ÛJ You see, along with being the fastest multi- 


disc CD-ROM changer on the market, the DRM-624X's patented magazine is the 


» only one that lets you pop in six discs at once and never have to touch them again. 
With its patented six-dise magazine, 
Pioneer DRM-624X CD-ROM changer 
keeps your discs right at your fingertips 
while at the same time guarding them 
from any damage. Making it rasy to cat- 
cgorizc, oganize and utilize all of your 
CD-ROM:. 


And, as your CD-ROM needs grow, you simply add magazines. 1 So give us a call 


today at 1-800-444-OPTI and learn how you can 0 PIONEER 


make CD-ROMs a hands-off operation on your РС. Pioneer New Media Technologies, Inc. 


© 1995 Pioneer New Media Technologies, Int., 2265 E. 220th Street, Long Beach, CA 90810 
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Powered by the 3 year warranty 


GLINT™ 300SX 


Order today, 
1-800-995-OMNI. 
Dealer inquiries 
welcome. 


goce 
git 


APIs and Libraries 
Finalist supported by the 


WORKSTATION 


For applications 
Such as: 


i i | | 9 SiliconGraphics, Inc. 
MicroStation? GRAPA ICS  SconGraphics Inc 
Openinventor* eaey 


AT PC PRICES 


Pro/ENGINEER” 


ты «Ё RENDERMORPHICS 
Pro/JR. RenderWare * 
AutoCAD" Unleash the power of the 3DEMON™’ on С 
3D Studio* your graphics application. Omnicomp now &riterion 


and others 


Come see us at 


COMDERFall '93 


Booth SM 1225 
In the 
Multimedia Pavilion 
at Sands Expo 


OMNICOMP GRAPHICS 
CORPORATION 
1734 W. SAM HOUSTON 
PKWY. М. 

HOUSTON, TEXAS 77043 
PHONE: (713) 464-2990 
FAX: (713) 827-7540 
email: 
omnicmp @ phoenix. phoenix net 


World Wide Web: 
http:/phoentx.phoenlx.net:60+omnicmp 


brings you a PCI based graphics/accelera- 
tor board capable of 3-D workstation class 
performance at affordable PC prices: The 
SDEMON\ accelerates rendering with 24-bit 
Z-buffering, ‘anti-aliasing, 'alpha-blending, 
texture mapping and fast clear features. 
For. Windows NT?M, the 3DEMON provides 
double buffering.and optimizes OpenGL" 
applications: 


lomorrow's Visron-Today 


BRender " 
fu Argonaut 


|. QDR" a 
Intel” 


Omnicomp and 3DEMON are trademarks of Omnicomp Graphics Corporation. GLINT 300SX is a trademark of 3Dlabs Inc., Ltd. Windows NT is a trademark of Microsoft, inc. OpenGL is a 
trademark and a copyright, and Open Inventor is a copyright of Silicon Graphics, Inc. RenderMorphics and Reality Lab are trademarks of RenderMorphics,Ltd. BRender and Argonaut are 
trademarks of Argonaut Software,Ltd. RenderWare and Criterion are trademarks of Criterion Software,Inc. X Inside is a registered trademark of X Inside, Inc. ЗОН is atrademark and intel 
is a registered trademark of Intel, Inc. MicroStation is a registered trademark of Bentley Systema Inc. Pro/ENGINEER is a registered trademark and Pro/JR. is a trademark of Parametric 
Technology Corporation. trueSpace is a trademark of Caligari Corporation. 3DEMON is not an Autodesk product. The Autodesk logo is registered in the U.S. Patent and Trademark Office 
by ne € All other trademarks or registered trademarks are the property of their respective owners and are hereby acknowledged. The specifications In this document are subject 
to change ut notice. 
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WIBU-KEY — Secure against systematic "crackers"! 
WIBU®-BOX for LPT, COM, ADB, as card for (E)ISA slots 
and as PC-Card (PCMCIA Type 11) 

WIBU-BOX is smallest ASIC based dongle! 


Protection for DOS, Windows and networks without 
requiring source code modification 


Windows”, Windows" 95«NT, Mac" OS, OS/2?, Novell 
CD-ROM Install-Shield 
call now: 


800- 1986-6578 


<< NN RA 


WIBU-KEY 


The most 
complete 
palette of 
copy 
protection 
hardware 


Order your 
evaluation 
package 
today! 


N к 


ww" MacOS 
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mL 
MICROSOFL 
WINDOWS. 
ل‎ | COMPATIBLE 
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T EUROPEAN SOFTWARE 
‹# CONNECTION 
1617 St. Andrews Orive, Lawrence, KS 66047 


Phone: (913) 832-2070, FAX: (913) 832-8787 
Techn.Support:(813) 832-1623, CIS: 71141,3624 


WIBU-SYSTEMS GmbH 
Rueppurrer Strasse 54 
WBU 22... 
SYSTEMS 2 2729 
SYSTEMS CIS: — 100142,1874 
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See your business data in a 
minute... 

...With RegioGraph, the 
desktop mapping system 


The powerful GIS technology for business is used in RegioGraph for 
professional presentation and reports, regional analysis, site selection, 
sales district planning, market delineation and controlling. 


Functions 


Thematic mapping and shading; 2-D, 3-D pie charts, bar graphs; dot den- 
sity maps; scaled symbol maps; 3-D prism and contour lines; portfolio 
technique: presentation of cross tables in maps; easy creation of sales 
territories; fast aggregation of maps and data; spatial selection and data 
filler in maps and data; geocoding of pointfiles (customers); unlimited 
number of layers; multimedia layer; ODBC/OLE; interface to SPSS; import 
capability of different graphic formats; digitizing module; high quality, 
scalable output. 


MACON GmbH 
Schoenbomstrasse 21 

D-68753 Waghaeusel, Germany 
Phone: 449-7254-983-0 

FAX: +49-7254-983-290 


Klein Mm —— »- 
Am T eb 13 0-7 2820 Sonnenbuehl, Germany 


~~ Computer Cleaning Products 


1 J 


Phone: +49-71 28-9292-0, FAX +49-7128-9292-92 _ Not for or Endusers. Exclusive with privat e Lab abel. - 
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For C++ Developers and Designers Only... 
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EASYCOM GALILEO 
Just Plug & Phone! 
The true PC and telephone integration. 


8 


NG ie 3 


ir respective owners. 


Record instantly your (eee hofte conversation wi 
; later to the person you, jare.sp akin 
Е j Presentations! Play your. r new. D'o 


Hile speaking and replay it a moment 
to... p pEpaste it into any of your documents or 
‘thes ine to'your remote interlocutor while 


? speaking! Talk on the- ‘phone; while’ ‘pla he-most-sophisticated games! Scan 


? documents with your local fax machine Y 


hile phoning or receiving an external fax! 
Drive EasyCom Galiléo:phone functions ВР ЭТМЕ keys! 


... and much more! 


4 
i All communication features integrated: 
; Telephony + Sound / Voice / Modem / Fax 


3 General specifications: 
3 ISA 16 bits Plug & Play, powerful proprietary 
Е interface (COM port independent), totally evolutive 
3 (DSP based), auxiliary COM port emulation for full 
Ў compatibility with any communication software. 
з Windows 3.1, 3.11 and DOS drivers. 
External UO connections: 

Microphone input, line-in, CD-in, line-out, 
El motherboard speaker in, speakers out, phone line, 
= handset line. 


< 

[ Integrated Telephony: 

E Twin independent lines (handset/local fax and 
3 external phone line), powerful handset 

Я management, full duplex handset and/or 
= Speakerphone, spy mode, recording and replay 

E € phone conversation, PBX management directly 

5 from the PC (calls transfer and routing), access to 

o telephone directories in any database. 


Audio & Sounds: 

16 bits Stereo / 48 Khz sound and OPL3 
synthesis, MPC II & Microsoft Sound System 
compatible, Sound Blaster and Ad Lib games 
compatibility, MPU 401 MIDI Interface (uart), 
IDE CD-ROM interface. 

Voice Mail System: 

Countless Voice servers and Answering 
machines, Fax on demand and remote querying 
/ DTMF keys. 

Fax / Modem 14400: 

V32bis, V32, V22bis, V22, V42, V42bis. 
Terminal emulation and transfer. 

V17, V29, V27ter, V21, V23. 

Std. COM port, Class 1 & 2 protocols. 
Software: 

All functions are fully integrated and managed 
by the powerful native EasyCom software 
under Windows 3.1, 3.11 and Windows 95. 


By BuroBotics 


Rte Suisse 9, 1295 Mies, SWITZERLAND 
+41 22 7792255 tel. or 22 7791504 fax 


CompuServe : 100063,2624 


Visit us at COMDEX 95 


Windows standards compatibility, all Windows compatible networks supported. 
PTT approval in more than 15 worldwide countries in process. Competitive price policy. 


Distributors and OEM integrators welcomed. 
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“Microsoft Visual C++™ means productivity through 
reuse and the fact that OEW can reverse-engineer 


"We've been developing a complex Client/Server applica- any standard C++ source code supports our 
tion using C++ and SQL. OEW does a tremendous mission. OEW can reverse-engineer Microsoft 
job increasing our productivity. Today we wouldn't Foundation Classes and re-generate them as port 
even think about working without it." of a new application ready to be compiled and 


Karl Kessler, Worldcom debugged by Visual C++.” 
Don Johnson, Microsoft 


em óncé in a hile, a tool appears on the market that 
jm akes you think how did | ever manage before this 
n =a same along. OEW is just that kind of tool." 


"| am in awe of this tool. It's Һе без! thing 
| ‘Jan White, Consultant at Westinghouse 


development in its price: 
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it also generates @ gn useful pro oject - Top Control, imple oed on windows and OS/2 systems 
documentation. | гё thy can\rec Sh endOEW.fo иіп Cha 4 ables i its user to remotely control 
anyone who considers develo ping objec voriented. 1 initam с : mpu Upadi ing centers. OEW has shown an 
software with C++.” " J чү" 1 mec ол r "جي‎ the quality control of 
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lebis Systemhaus CSF 


"Informix provides leading edge tec hnok logy y for parr l- 


relational database systems. With the hew OEW J 
V2.1, there is finally an efficient Gi esl à W has convinced me. Innovative Software's 24-hour 
designs to our DBMS." customer support is as important as the program 
Oliver Hoes ele irj Informix itself: whenever | have a question or a problem, 
۹ | receive a highly competent answer right away.” 
Ora Jaervinen, Digital Equipment 


OEW is available on all major platforms. For more information contact: 


OEW International e шыл ™ 
Innovative Software GmbH © +49 69 236929 Fax +49 69 236930 =f эш 


Australia - OSE © 461 52 377388 Fax +61 52 377054 r Ж 
Austria - Ambit © +43 1 5354690 Рах +43 1 53546909 Terasott Technolo Corporation 
BeNelux - Protools Sofware © +31 20 645 5023 Fax «31 20 640 3341 gy " 

Finlond - Micromax Systems Ky © +358 0 4002014 Fax +358 0 4003024 . 

France - Ici © +331 34657777 Рах +331 34659097 221 East Main Street 
Germany - Kessler Software © +49 551 507620 Fox +49 551 5076222 Milford, Ma 01757 


italy - ISA © +39 323 922066 Fax +39 323 925208 

Russia - Rodnik Software © +7 095 1137001 Fax +7 95 3169754 Phone (508) 634-8400 
Sweden - Fox Doto © +46 8 6268100 Fax +46 8 6269808 - 
Switzerland - ProArt Informatik © +4) 31 9712373 Fax 441 31 9712307 Fax [508] 634-8236 
UK - Silicon River Ф +44 181 3177777 Fax +44 181 3167778 CompuServe 73602,2737 


USA, Canada - Terasoft © +1 508 6348400 Fax +1 508 6348236 
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Lightning does strike twice! 


Combine DPT's PCI SCSI 
performance with the power of 
your Pentium, and watch your 
system sizzle. Of course you 
can install your DPT PCI SCSI 
adapters with confidence be- 
cause they are fully compatible 
with the latest version of the PCI 
specification, and we have tested 
compatibility with thousands of 
products and operating systems. 


TESTED دام‎ 

WITH an A 

t e | es 
EXISTE ane” 


I 
| ШОРТ PM2024-0MB 
50% Faster Competitor ^A 


For even faster performance, 
you can easily add hardware 
caching and RAID support with 
optional plug-on modules. 
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Installation couldn’t be easier: 
all DPT PCI SCSI Adapters are 
Plug-and-Play ready and come 
complete with Storage Manager; 
DPT’s award-winning setup and 
maintenance software. 

Order a DPT PCI SCSI 
Adapter today and find out for 
yourself just how fast lightning 
really is. 


1-800-322-4378 


MDPT 


Distributed Processing Technology 
140 Candace Drive, Maitland, FL 32751 


Web Site, Internet Gateway, an 
Workgroup Suite — All In One. 


Introducing Worldgroup Internet Server 


Workgroup Features 


+ Free Windows Client 
Teleconferencing/Chat 
Electronic Mail 

Group Message Forums 
File Librories 

Polls & Questionnaires 
Multimedia File Launch 
Modem Access 

LAN Access 

Intemet (TCP/IP) Access 
ISDN Access 

X.25 Access 

Offline Client Use 
Transparent Updates 


+++ + + + + + + + + + + 


On one PC, you can easily provide full 
access to and from the Internet. You can 
have a stunning Web site that engages a 
client/server workgroup environment. 
And you can provide a gateway to the 
Web for your modem and LAN users. 


You can do all of this and more with 
the Worldgroup Internet Server — on a 


Internet Features 


SUP/CSLIP/PPP Access 
Pass-Thru Web Browsing 
Web Server 

Web Forms Support 
VRML & Java Support 
CGI Web Server API 
Web Usage Reporting 
SMTP Send & Receive 
NNTP Send & Receive 
IRC Client 

Telnet Client & Server 
Rlogin Client & Server 
FIP Client & Server 
Finger Client & Server 


++ 


+++++++++ + + + 


single 486 ог Pentium DOS machine. 
Minimal maintenance. Maximum 
impact. With airtight security and easy 
administration. Starting under $1,500. 


You can add client/server databases, 
order entry, voice/image conferencing, 


and more with a quick "A:INSTALL" — 


no laborious HTML work. 


Worldgroup is a trademark of Galacticomm, Inc. All other products are trademarks of their respectiva companies. 
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And More Features 


Up to 256 Connections 
Interactive Sessions 
Multithreaded Engine 
ASCH/ANSI Access 
Administrative Reports 
Locks & Keys Security 
Unlimited User Classes 
Remote Management 
Visual Basic API 

ISV Credit Card Verifier 
ISV Photograph Database 
ISV Group Colendar 
ISV Document Retrieval 
ISV Shopping Mall 


+++ + + + + + + + + + + + 


To use the Internet for real business, 
give us a call at 1-800-328-1128 (outside 
U.S. and Canada call 305-583-5990). Or 
browse us at http:/Avww.gcomm.com. 
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Bringing your vision online 


The Tympani 
5 
Value Packed! 


Of н HOLIDAY SEASON, Orchestra wants 
you to indulge your eyes with a symphony of colors. 
%, You've been good all year, so go ahead. Delve into rich, 


harmonic hues that will delight your eyes and wallet alike. 
$ = at the new Tuba Il and Tympani 17" monitors. They'll 

bring the music of your Windows 95 software to a thrilling crescendo. 
When it comes to monitors, bigger is 
definitely better. And now is the time to 
invest because Orchestra has made the 
exceptional affordable. PC Magazine, Byte, 
MacUser and CD ROM magazines all agree 
that our 17” displays offer superior value. So 
replace your 14” monitor with a Tympani or 
Tuba II. Get all the multi-tasking workspace 
you need to be more productive. Jazz up 
gud games, on-line services, CD-ROM's 
and World Wide Web pages. And do so, knowing that our 

quality, price and performance compose a rare value. 

The Tuba Il is our latest opus, with an ensemble of 
chc features to spoil you. It offers high resolutions and 
refresh rates, microprocessor controls and compliance for today's power 
consumption and emission standards. Our On-Screen Display system 
also enhances performance by controlling the following: 


Specilication Tuba ll Tympani МЕС 
Comparisons X17 
0.42 


0.26.28 023 


20002000 1024x763 1260x1024 128041024 12001024 160041200 1600x1200 
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New Windows 95 users will appreciate Tuba 115 fine 0.28mm dot 
pitch, 2000 x2000 maximum resolution and FST edge-to-edge big 
screen display. All this, with an estimated selling price of 
under $729. If you want a big, high-performance monitor ode 
at a holiday-budget price, choose the Tuba II. X 

If your budget is in a minor key, fear not, for the 

MAG Viewsonic КОКА  MAMAO | Бурана is ihe answer for es 
Морад those with big-screen dreams 
"i" and a small-screen budget. For $469, you 
can have a 17" screen, with two-thirds 
more Windows screen area than many 15" 
screens which cost about the same. À suite 
deal in any key. 

The Tympani features a maximum 
non-interlaced resolution of 1024 x 768, 
pincushioning controls and Energy Star 
compliance. It's the ideal monitor for the oversized display of games, 
CD-ROM reference content, on-line access services and general use 
applications, at a price that's truly music to your ears. 

All Orchestra monitors, including the Tuba II and 


Tympani, come with a three-year warranty and toll-free 
tech support. For a free brochure or dealer information call 


at (800)237-9988. And remember, = 0 / j 


0.28 0.26 026 


* Pincushioning/Barreling * Color Temperature Orchestra brings you a symphony of 
* Trapezoidal Distortion e Til/Rotation color for a song of a price! — MultiSystems, Inc 
sdl Dini Technology In Concert 
: ы 800)237-9988 
USA FLEX TigerDirect DAF RTEK ч MEE) © 1905 Orchestra MutiSystems fas استاج‎ 
1-800-846-0004 1-800-888-4437 1-800-832-7835 1-800-555-MALL 1-800-531-4MAC Technical specications may change fom ima of publication 
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ComROAD Mobile Assistant I™ 


LE g JW i 


Up and away on the information- 
ONLINE NAVIGATION i y £j hway H ONLINE SERVICE 


Mobile Assistant 1" 


- а multifunctional device for mobile communications, traffic and informa- 
tion management. It brings together all the latest technology such as 
radio madems, satellite navigation and computer power to give you the 
best service you can expect. 
Mobile Assistant I™ is intended for professionals in areas such as: 
Freight Carriers © Field Service Organizations • Field Sales Organizations | 
MOBILE OFFICE • Rental Car Agencies • Police- and Fire-Departments e Emergency Road ELECTRONIC TOLL COLLECTION 
& Service e Hazardous Materials and Security Transports * Public ^ ^ amc 
Transportation Systems. * _* | сит 


(Notebook) [PDA] © Wireless Communication Computer 
© GPS, Computer, Modem 


oe dete ComROAD’ 
^. ЕНУ © Car Radio Size 
^. ^^ ыш © Supported Networks: MODACOM/ARDIS- 


MOBITEX/RAM - GSM/CDPD Internet: http: //www.solidinfo.com 
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Available on DOS, MS Windows, Windows NT, OS/2 PM, SCO Unix, Interactive Unix, Solaris on 
Intel and SUN SPARC. Your applications written with the GSS Graphic Tools are portable to all platforms. 
32 bit technology also on DOS through support of PharLap DOS extender, Lahey Fortran LF90, 
Watcom C, Watcom Fortran, MS Visual C/C++, MS Fortran Powerstation and Metaware High C/C++. 


GSS*GDT CO Standard GSS*GKS AS Standard 


Graphics Development Toolkit enables you to develop Graphical Kernel System is a C and FORTRAN function 
applications in a device and system independent way. library that enables you to develop portable graphic 
Based on the ISO CGI standard GSS*GDT supports a applications which include for example user interaction, 
variety of input and output devices through device-specific coordinate transformation and object segmentation, based 
CGI drivers. GSS*GDT is completely integrated into the on the ISO GKS Standard. GSS'GKS, which is installed in 
underlying windowing system and comes with more than large quantities on the DOS platform and has been proved 
160 callable C and Fortran functions. Furthermore, it is successful for years, is now available for the graphical user 
compatible with the Graphics Development Tools from interfaces and therefore offers the software developer a 
IBM and SCO. smooth transition to the new windowing systems. 
CGM CGI Print Manager for X11 
Computer Graphics Metafile is the ISO/ANSI standard for Windows NT shaked the UNIX community decently. But on 
system independent storage of vector and rasterbased closer examination it is the numerous small features which 
graphical information. CGM is part of the worldwide CALS make NT attractiv and which the UNIX system does not 
and ATA initiatives that optimize industrial processes and is possess. For example the Windows Graphical Device 
implemented in hundreds of applications. Together with Interface (GDI) is one of these features and allows every 
our partner, Henderson Software Inc., whose president hardware manufacturer to develop device drivers and to 
Lofton Henderson is the technical editor of the CGM deliver them with his devices. Hence every customer can, at 
standard, EMATEK offers a complete product line of CGM any point, install additional drivers himself thus optimizing 
tools. the use of his software. Up until now this is impossible 
MetaGen: Тһе C function library to generate standard under UNIX. But EMATEK has just developed a print 
compliant CGM metafiles. manager for Motif/X11 on the base of the Computer 
MetaTran: The C function library to interpret CGM Graphics Interface (ССІ) standard. The final product will 
metafiles. allow each X11-based application to address printers, 
MetaCheck: The tool to check CGM metafiles for plotters or output files through the CGI device interface. In 
standard conformity. addition, CGI as an ISO standard adheres to the UNIX open 
` MetaPrint СОМ printer driver for MS Windows. systems' philosopy. 
HSlview: Metafile Interpreter for MS Windows and 
CGM/WMF Converter. GSS*EasyChart 
GSS*CGM: The high level C and FORTRAN function This brandnew library for MS Windows provides you with 
libraries to interpret and convert CGM functions to easily integrate business charts and graphs into 
metafiles via GSS*GKS and GSS*GDT. your application. For an incredibly low price you can view 


your datasets as pie, bar, line, step or schedule charts and 
customize each detail. Enhance your existing application 
with presentation graphics capabilities. Business Charts and 
Graphs supports various C and Fortran compilers. 


Training & Consulting 


Our training & consulting group deals with a variety of 
activities ranging from customer consulting to training in the 
use of graphical standards as well as designing and 
developing graphical solutions. 
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Ematek GmbH 
Subbelrather Strasse 17 : D-50823 Cologne, Germany 
Phone: +49-221-512074۰ Fax: +49-221-529666 


Email: gsscgi@ematek.de A sign of Quality for over 12 Years 
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The First Migration Toolkit 


АХ 
F "i 
rom nw 
| TM 
COBOL to C++ fe 
» Mecdsiiom Er To 

1. Independent of platform: 6 . Analysis of the program structure forming the basis: 
All COBOL language elements are contained in a COBOL- Examines how the problem encapsulation is reflected in the individual COBOL modules. 
API, such that all dialogues are handled by means of a Usually the individual program functions are started from a central shell, which at the same 
SYSTEM-API. This gives you a high level of portability. DOS, time contains the menu management. Often, however, additional functions, such as 
Windows, Windows NT, OS/2, UNIX - all are reduced 1o a few initialisation and management of a global data area are integrated into this shell. 


run-time libraries. 


p» Revision of COBOL sources: 


When there is a special program structure, it can be sensible to 
prepare the sources for migration. Possible steps here are: 

- Consistent modularisation 

- Separation from old menu systems 

- Sub-division of the menu shell into. 

| individual components (menu 
` system, management of global area) 
- Make main modules capable 
of being separately run from 
the test environment 


2. Faster and easier change: 


Transfer from COBOL to C++ takes place 
automatically and therefore rapidiy. A COBOL-like 
syntax is retained. Programs are recognisable to a 
high degree, since the sources remain 
comprehensible. In addition, the previous 
program structure (program sequence) 
is retained, because of which the 
unfamiliarity experienced by the custom 
er in the application is less extensive 
than with à new development. 


8. Migration: 


| TT ; i m ) z 1 After careful preparation of the 
3 . Com petitive advantage: ^ ! ма sources, conversion of the COBOL 


sources into C++ sources is carried 
out automatically. Depending on the compiler, 
adaptations of the run-time libraries can still result. 


By migration of software, you protect your 
investment, Since you can use the migrated 
software immediately, you gain time for any 
new developments that you have. At the same time, 
you also protect the investments of your customers in your | 
software. Your customers can continue to use the ald data inventories, since | 
data transfer from the "old" to the "new" software takes place automatically. 


4. Flexibility: _ = 


In addition, you can extend the migrated | software subsequently: with 
additional eio a and featutes, The resource boa PE dh | 


О. Visual layout: 


Function keys either become standard buttons in a tool bar 
or selection lists. ASCH graphics appear raised, inverted 
areas depressed. Integration of message boxes and use of 

in new dialogue are possible. using the resource editor. You not 

only makes screens visually more attraċtive, but also more 

М, effective and thus i Pais the FEN of the. software 
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qni о. Use of class Te 


ane The migrated, programs are Sut with run-times identical to the | 


+ | (pro grams of the original so J he 
the i ШҮП рше message-driven p: 0 ams, s eg. Windows. Therefore, n newly- 


о 
(Se TOS 


ir Jue s Y 
5. M Multitasking/ergon mics: - x 
Yih migration you poe pu vantages of modern Windows — E 


= $ ery 
Hes itt dier programs pee iltitasking, ae ps Haben ri developped progran Au be installed. atany point ‘inthe C++ 
is ie | ; = tees] inis Sal enhance Pis С pst noes i-r ER M WE | pro тетте п code io estrction, u being ler class libraries. 
А, ре т) PERES ТИР [тег = UT Чача" | 
Е л. tages ofmigration Ө рс lem ü urpis MMC ac TERM TA 
Place Your Order Today! С „С Gropiter LJ CCC - Converter (generates C++ from COBOL ANSIB8s, incl. | 
Headerfiles & Prototypes) for $ 790 
ASSISI Group "eror | | 
‘ ; LJ CCC- Cobol - Runtime - Library MF Level II compatibel 
раак mal fax order 00 8927522 in31-DLL, Codebase-Filesystem & Documentation) for $ 6 
F 68230 Turckheim / France ax order 33 / 9 27 52 29 (Win31-DLL, Codebase-Filesystem ocumentation) fo go | 
CJ Check Enclosed lJ CCC - GUI for Windows 3.1 (DLL's & Documentation) for $ 390 | 
(Make cHecks payable to ASSISI Group} Name LJ ccc - Cobol - Runtime - Library MF Level It compatibel - 
О MasterCard О VISA О AMEX Sourcecode for BC 3.1 for $ 2,800 | J 
Cardst Exp. Date жик 1 ccc. Gui for Windows 3.1 - Sourcecode for BC 3.1 for $ 2,800 | | | 
êy... cum ЕЕ complete package without Sourcecode for $ 1,500 | | 
Signature Conty Zip LJ ccc complete package with Sourcecode for $ 5,900 [i 


Please allow 6-8 weeks for delivery 
All programs will be delivered on CD-ROM, 
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LOW PRICES LEADER | CONTURA AERO 4/33 
JIVE 17040 486/33, 4/170MB, PASSIVE DISPLAY 
We export with International warranty 


BRAND NA ME 


THINKPAD THINKPAD | THINKPAD 


$ 965 
CONTURA 420CX | 
Printers DX4/75, 8/420MB DISK | 
THINKPAD | THINKPAD | THINKPAD | lub DESKJET 320................................. 299 ACTIVE COLOR | 
Tasca 755CV 755CDV HP DESKJET 540............................... CALL $ 2899 
P/75, 810mb DX4/100,8/810mb | DX4/100,8/810mb HP DESKJET 600(NEW) 279 | 
disk, active color | disk, activo color | disk, active color | (Н BESI E E ни =- CONTURA 430CX 
$4299 $4899 ETAL DIIS CRM DX4/75, 8/730MB DISK | 
| | HP DESKJET 850С............................... 510 ACTIVE COLOR | 
THINKPAD 755CD THINKPAD 755CD HP DESKJET 1200С.............................. 929 $ 3399 
DX4/100,8/540mb DX4/100,8/840mb HP LASER 4L .............. neo rore rn aono 470 
Active color display, CO rom | Active color display, CO rom f | HP LASER SL(new) .........................-. CALL 
drive, 1:44mbo floppy drive drive, 1.44mb floppy dive — | HP LASER 4+/4М...................... 1349/CALL COMPAQ DESKTOP 
$4499 $4799 Î HP LASER AVAANV.......... „call 
— - HP LASER 5Р/5МР......................... 825/call PROLINEA 
THINKPAD 701C HP SCANJET ЗР/ЗС...................... 310/899 | Prolinea P/75 16/720MB . . 1899 || 
DX4/75,8/540mb disk, active color , pemeia external Hoppy , | | HP LASER 4SUASIMX.......... 2775/cal | Prolinea P/90 16/720. .... 2099 


built in sound, lull size expandable keyboard, mouse HP OMNIBOOK 
$3899 HP OMNIBOOK 400SERIES............. CALL 
тин HP OMNIBOOK 400SERIES.............. CALL 


Prolinea P/100 16/1gb .... call 
Prolinea P/120 16/1gb .... call 


CALL FOR 


E HP OMNIBOOK 5000............................. cau || Рго!пеа Р/133 16/196 .... call 
POWER РС SERVER 500 HP VECTRA PC DESKPRO XL 
Î ERIK | HP VECTRA PENTIUM 75MHZ .........CALL - 0 
THINKPAD |4 е3 5] | HP VECTRA PENTIUM 90MHZ .........CALL imer д ^ 4% =, (x o den 
Model 820 & 850 1 А HP VECTRA PENTIUM 100MHZ ......CALL р ч 


Deskpro XL Р/133 16/1gb .. call 


Msi: 13 | HP VECTRA PENTIUM 120MHZ .......CALL 


100MHz RISC PROCESSORS 


64-bit bus, 16/22mb ram, Neral: НР VECTRA PENTIUM 133MHZ .......CALL COMPAQ SERVERS 
camer pa d 2 ani NT I SOFTWARE HP SERVERS PROSIGNIA 300 PENTIUM 
n o a Uds aqu CALL || PROSIGNIA 500 PENTIUM 
POWER PC DESKTOP HP NETSERVER 1Н.......................САШ. || PROLIANT 1000 PENTIUM 
100MHz /120MHZ/ 133MHZ RISC HP NETSERVER LM enese PROLIANT 1500 PENTIUM 
PROCESSORS 64-bit bus, 16/32mb ram, windows NT or AIX PROLIANT 4500 PENTIUM 


Call for Price _ 


AST notebook Special 


AST Ascentia 900N, Dx4/75, 8MB/700MB Disk, 
OKIDATA OLA10E........ 


Active color $ 3299 
25 USER ....1399/1399 | ' = = EPSON ACTION 1100 
| | | ola "I5 mm ї (= Ar : | OKIDATA ML SOO. R: ad 
50 USER ....1699/1799 ЩИ 
BM COMBA. ACL ы OKIDATA ML 591.............563 
100 USER ..2099/2399 | ОТ w Dn om D 
250 USER ..3250/3450 | | e carry TUl produ 


range from above 
TOSHIBA 


manufactures. call for 
T1950CS DX2/50 — 200/340MB 


T1960CT DX2/50 — 200/340MB 
T2400CS/CT  DX2/50 200/220МВ. 
T2110ce DX4/75 350MB 
T4850CT 75MHZ 8/510МВ 
T4900CT 7T5MHZ  6/010MB 
12100 DX2/50 4/260МВ 
12105 CS/CT DX2/50 320MM. 
T2150CD DX4/75 8/540MB 
T2110CS DX4/75 4/340MB 
T2190CS/CT 0Х4/75 0/520MB 
T4000CDT P75 6/010MB | 
T4000C8 Р/75 8/810MB 


PRINTER SPECIAL} 


Notebook 


Accessories 


MEMORY 


"= Sog | CD ROM KITS 
P/100.......410 | Discovery 4X KIT....325 
150 | Ри120 вво | HITACHI 4X КІТ.......285 
ayanenreons e E AX KIT 269 
279 | P/133.....CALL | YALU а 
MOTHER | CD ROM DRIVES 
| TOSHIBA 4X IDE......189 
TEAC 4X IDE............189 


— DO | 
160 |INTELZEPA КТОЗНІВА 4X SCSI..209 


Optical CD Drives || 


Recordable CD 


Pinnacle RCD 1000.1699 
Recordable Orive«scsi card «software 
Sony sypressa 920.1599 
Recordable drive 


Rewritable CD 

Sony 1.3GB optical drive.2299 
| Fujitsu 230MB optical .....deal 

We also carry IBM, HP, 

PANASONIC ,call for price 


PCMCIA MODEM 

ZOOM 14.4.......159 
N/MEDIA 14.4 ...129 
M/HERTZ 14.4 ..175 
M/HERTZ 28.8..299 


CALL FOR TOSHIBA B-STOCK 


Corporate Accounts Outside California: 1-800- 526- 3482 Compe BMW A Rapid Tatort D 


international Business Machines. 


Inside California: 818-884-8644 • Fax: 818-884-8253 —— Senay eo 


Discount, Ава, MasterCard , Wien Transter | 


i 7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 Mso Accepted 


WeEICOmMme Prices Subject То Change Without Notes. 


Hours: Monday - Friday: 9 - 6 


Circle 189 on Inquiry Card. 


C 


Concernin 


0 


THE RAID COMPANY 


If you are a VAR or OEM and are looking for an 
innovative manufacturer of SCSI Disk Array 


Controllers, we would like to draw your attention 
че to ICP. For many years we have 
been engaged in research and 
development in this field. Our 
SCSI Disk Array Controllers are 
| - Made іп Germany. They meet 
the highest performance and stability require- 
ments. They are based on multiprocessor RISC 
technology with transputer and XOR coprocessor. 
A cache RAM of up to 32 MB optimizes the data 
throughput. Our SCSI Disk Array Controllers 
support RAID levels 0, 1, 4, 5, 
have an intelligent fault bus, » d t 
and offer hot-fix and hot-plug @ ку С 
features. They are available for 

the PCI and EISA buses with 
one, two, three or five Fast SCSI 
channels. Drivers for common 


aa t 
i 


operating systems are included. 
The time has come for SCSI 
Disk Array Controllers from ICP! 


Intelligent Computer Peripherals 


vortex Computersysteme GmbH 
FalterstraBe 51-53 * D-74223 Flein 
Tel. +49-7131-5972-0 © Fax. +49-7131-255063 
BBS +49-7131-5972-15 • Compuserve # 100015,330 


e n c e i n C 8 ^» 1 г 
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Buying computer products is a major commitment. A commitment of time and money. 
So before you jump in with both feet, make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 
yours, ensure that components will talk to each other, work 
together, get along great — or they can't carry the Seal. And 
that’s true for everything from drivers and servers, to applications, 


adapters and printers. 
For more information about the NSTL Seal or a list of manufacturers who have 
eamed it, call 800-220-NSTL or 610-941-9600. Before you walk down the aisle. 


CAT 


s 
Plymouth Corporate Center * 625 Ridge Pika * Conshohocken, PA 19428 * Fax: 610-941-9952 * NSTL is a division of McGraw-Hill, Inc. "Hi М 
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=æ >NetPC< 


Cheaper and 
faster data access 
than server based LANs! 


Runs MS-/IBM-DOS and 
Windows 3.1x MU/MT preemptively! 


Replaces LANs of up to 6 workstations! 


ISA or PCI 


12 parallel printers & 
32 serial devices! 


compatible Pc 
("Torr 366.5 onj 


One PC serves up to 6 workplaces! 
A DOS and Windows app's in text 
and graphic modes! 


- The worldwide unique and US patented N 
single PC based multiuser solution NetBIOS and <“ 
with LAN functionality (file/record locking) Novell 3.x/4.x 

- No maintainance costs and learning curve > 

- Users only see and work with DOS/Windows compatible! 

- The only solution using ISA or PCI standard 
SVGA or MultiVGA cards plugged in parallel 

- Expandable to large networks with only few PCs 


— 
ib Ыыы شا نا‎ Illi 


- The ideal multi-workplace front end for C/S environments ER d: FEED 
- Full featured device sharing of LPTs, COMs, hardlocks, NICs! سے‎ 
| Your exclusive distributor in North and South America: See us at: LIGHTSTONE Multiuser systems GmbH 
ELSNER Technologies Company Networld & Interop, Atlanta | Calf your national distributor: 
5020 Mark IV Parkway Booth # 7364 NL: +31-77-736204 PL: +48-58-562595 H: +36-75-312861 
Е Comdex/Fall, Las Vegas CH: +41-61-9769292 TAN; +255-51-28316 ROC: +886-2-963-0706 
ort Worth 76106 Texas Booth # A4333, # $3050/19 КЕМ: +254-11-227834 CR: +42-48-487021/+42-38-31291 
(4. t aa | Networks Expo, Boston '96 1 ч 
Call now: 1-800-243-2228 2575 Int'l Fax: +49-5643-980122 
Heferred trademarks are property of their owners. International distributors and resellers are welcome! 
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When software can make the difference 
between life or death, you need a 
serious development tool. 
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When you choose the DataFlex application 
development system, you can count on delivering 
powerful solutions. DataFlex's greatest strength is 
in the language, a 4GL strong enough to sustain 
anything you can build on it. Powerful enough to 
take you far beyond the point at which most other 
products leave you stranded. 


Over 350,000 installations and 2,000,000 users 
in 40 countries make DataFlex a proven solution for 
a wide range of business applications for 
companies like Mercedes-Benz, Coca-Cola, and 
otreetgard. 


“In the business of saving lives, no other 
development software offers the performance 
and reliability we need. Clients also like the 
fact that we can transparently port to any 
hardware or operating system they may have. 
The power of DataFlex’s language and data- 
base have shaved two minutes off Para- 
medic response time for the St. Louis 911 
operators. We would not consider applica- 
tion development in anything but DalaFlex.”’ 


John Rich, Streetgard 


DataFlex means business. We speak your 
language because we want you to speak ours. Call 


us today for a free information kit. | Bu — = un | 
Іп the United States, Phone 1-800-451-3539 For Sales Information 


Country Telephone Country Telephone Fax 
Australia 1-800-65-3545 ПОС) 461-1874 Malta 356-241246 390-230631 
1-800-635-3534 16] dal Mexico (525) 631-4663 (525) 631-4538 
Brazil [ 5 (( 3-899 Nelherlands 074-55 56 09 074-50 34 66 
Canada 6-226-218 416-226-4241 Northern Ireland 01762-362002 01762-362003 
Denmark 36 72 4647 Norway (22) 55:99 66 (22)56 28 25 
England 181-866-4400 0181-866-3725 Poland (42) 30 76 43 (42) 30 76 46 
0181-742-8055 0181-742-7843 Scotland 0141-554-1185 0141-554-6183 
| Germany 06172-9569-0 06172-0568-12 Spain (1) 372-95-17 (1) 372-81-56 
| Greece (1) 6517945 (1) 6536891 Sweden (0) 300-19530 (0) 300-70910 
ltaly (0184) 231.606 (0184) 231.243 Thailand (02) 276-2559 (02) 275-9156 
u 


Japan (3)-3296-7324 (3)-3296-7329 Trinidad (809) 628-0330 (809) 628-9259 


DATA ACCE SS ` CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.com 


Phone (305) 238-0012 
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The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble- 

4 Shooter bypasses DOS & tests 


E 2 directly for true accuracy. Works 
with Windows, Windows NT, 

— Windows 95, Novell, MS DOS, 
052, etc. — , — fully 0/5 independent. Loaded with all the 
tests you'll need to accurately isolate the source of PC 
failures. Priced far below all competitors. Call now for 
u list of latest features! 
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Skylight™ is the #1 rated Win- 
dows diagnostic (PC Magazine) 
that tunes optimizes & trouble- 
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is S using 
memory, System re- жа 
sources, system 
metrics, G.D. 1 heap usage plus much more 
with hundreds of reports! A must for all 
Windows users! Call now for full list of 
features! 


АМИ Е 


LANDesigner™ is the first 
network design software that 
makes Creating and installing a 
network easy, fast and inexpen- 
sive! Exposes protecol viola- 
tions. Issues warnings where 
designs lead to spec violations, 
installation problems or outstrip 


reports for bill of materials, installation sequence, instal- 
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for fuli specs! 


When Windows crashes 911 BACKUP will restore 


system files and configuration information auto- 
rnatically it evan ensures the total restoration of 
program groups, icons and system settings. 

A must for every Windows user! ($40 value) 


This offer is limited so call now! 


site power and cooling. Provides 


RESCUE Data Recovery Soft- 
ware™ js the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
' including data from compres- 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu- 
able data. Call now! Don't wait until your data is lost! 


DrivePro™ provides fast, pre- 
cise installation and mainten- 
ance for any hard drive. Over- 
ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 
can be installed in less than 60 
seconds. Allows the use of IDE 


drives with MFM/RLL or ESDI drives in the same system. 
Retrieves the manufacturers’ recommended specs from 
the drive itself, plus much more! Call now for full list 

of features! 


The Micro House Technical " = 
Library™ on CD-ROM is com- 
piled from over 50,000 pages of 
technical hardware manuals! 
Contains complete configura- 
tions, specifications, diagrams, 
settings, component locations 
and other vital hardware tech- 
nical information all at =й 
^ ingertips on CD-ROM. Includes main boards, IE nu 
network interface cards, hard drives, control- E 
ler and 1/0 cards. A must for any service 


department. Call today for special pricing! ЕДЕ A 
Free Technical Support o Next Day m o Performance Guaranteed 


(800) 65: 


25 


International: 
BBS#: 813-535-9042 * 


VISA 


RESOLVE ANY IRQ OR 
MA СОМЕ! 10°, 


434 


1 The Discovery бага!“ is the 
first too! to accurately resolve 
any IRQ or DMA conflict. 
18 L.E.D. lights (11 for all 
interrupts and 7 for all DMA) 
immediately report actual 
usage thus saving time when 
configuring, upgrading or 
debugging PC's. Software 
alone cannot detect DMA usage and is often wrong 
when reporting IRQ e at Call now, save time 
and end the frustration! Cl ——— 
"The Discovery Card will be the most WINDOWS 
valuable tool in your diagnostic kit.” 


Г. Frei ee 


The Alert Card™ is the only 
za | add-on card that monitors and 
saec | diagnoses power and temper- 

E | ature changes in a PC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever a system's power or 
temperature goes out of a safe 
operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every file server to pinpoint problerns 
before they occur. Call now for complete spacs! 


р THE CAUSE 
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Don't throw away expensive 
motherboards, use PocketPost™ 
to debug dead PC's. Feature 
packed diagnostic add-on card 
1 displays В.1.0.5. P.O.S.T. codes 
and tests 9 critical bus and clock 
signals. 300+ page manual has 
rires - | all the 8.1.0.5, manufacturer 
TIER codes you need to Isolate the 
source of TM Includes detachable logic probe for 
optional component level testing. Call today and start 
saving money! 


=» =» 
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81 a 539-7283 © Fax: (813) 531-0200 
nternet: ALLMICRO 91X.NETCOM.COM 


AlIMicro,lnc. 
18820 U.S. Hwy. 19 N, #215, Clearwater, FL 34624 


© 1995 AllMicro,Inc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner and The Alert Card are trademarks of AllMicro,!nc. 
Ail Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. BM 
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` Streamline your computer room by reducing excess equipment. 
J Call today for free catalog — Access Up to.256 СРО» from a single keyboard, monitor, and 


Sata ^ s UNE. s mouse. ServeView is our best-selling switch, has every feature 
E LAJ 1 T " " | А е n s ۰ 
lai syboardivideo cor io ^ oue. can imagine, and installs in minutes. Compare price, fea 


nil 800-333-9343 * 
o < wos 


EE 1 uh PE ien d be beat. 


а Call us to discuss your application ; NOS E 


Р.О Box 742571 € Hous 5 Ni Texas 77274 
TEL 718/98 673 Ф * FA X 719/933-0044 or to receive your free information kit. l ” ELECTRONICS 


This symbol identifies down” when not in use. 
high performance Be part of the solution. 


Start buying Energy 
Star" equipment 
today. To receive 
a list of available 


energy-efficient 
computers, moni- 
tors and printers 
that save you 


money and products, call 
reduce air the Energy Star" 
pollution by Hotline at 
"powering EPA PQ UN E | 202 775-6650. 


Buy It And Save 


We’ve done it! 
We've conglobulated | 
UNIX with 
. Windows 95! 


XoftWare' PC X servers. 
Masters of UNIX Connectivity. 


ow, you don't have to be a rocket scientist to run UNIX applications. With our 
N new XoftWare 4.0 user interface, it's as easy as point and click. By connecting 

your PCs to your UNIX workstations, XoftWare gives you instant, 32-bit access 
to every resource on the network. A simple, Windows-based login and startup makes 
the installation a no-brainer. And our Concurrent Window Manager lets you display 
both UNIX and Windows applications at the same time — and even cut & paste 
between them. Best of all, XoftWare lets you leverage all your existing platforms — 
including Windows 95, Windows 3.1, Windows NT, DOS, i 
Macintosh and PowerPC systems — to create one corporate-wide New 4.0 
X server solution. So why not run your own experiment? Callus ЧИЗ 07: 
at 1-800-PICK-AGE (1-800-742-5243) or e-mail us at | WINDOWS 95 
sales@age.com for your $99 introductory copy. 


ii AGE Logic, Ine, 12651 High Bluff Drive, San Diego, CA 92130 
چ‎ | Tel: 619.755.1000 Toll Free: 1.800.742.5243 East Coast: 1.800.722.3702 
= Fax: 619.755.3998 — c-mall: sales@age.com internet: http:/Avww.age.com 


Pacer erm. Face EE ратат тар nd eig Боре: Inc. 


New WINDOWS 95 CERTIFIED INTERFACE 
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-À LL COMPUTER EQUIPMENT will eventually fail. 
It may take years before your hard drive 
Crashes, It may be months before you have any serious 
data loss, problems with your memory or experience 
chip failure. Then again, it could be today! 

At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you'll need to protect 
yourself from hours of frustration and downtime. Our 
expanding › line of products can assist you to recover data 
from a crashed disk when all the others have failed. 

We can help you diagnose what's wrong with your 
PCs in a flash, on-site or remotely—without a modem! 


Tech Support you can count on 
in the crunch... 


Good products are one thing, but how about some- 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni- 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 
these are tomorrow's power users and technicians. 


Advanced technology based on 
what you need... 


You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or what improvements we could make. We try to make 
eacli new version fulfill as many needs and wishes as 
possible, because your business and success are impor- 
tant to us, Give us a call or write to us with any comments. 


MICRO 
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HIS IS A MUST-HAVE TOOL for PC 
| J Service Technicians everywhere. 
Supply your customers with this inex- 
| pensive software and let MICRO-SCOPE 
CLIENT diagnose what's wrong with 
| their PCs without leaving your office! 
When your customer calls you with a service problem, simply 
have him boot his PC with the Micro-Scope CLIENT floppy disk in 
drive À and select either the Quick Test or the Extensive Test. Then just 
look up the resulting error codes in the CLIENT manual and you'll 
know exactly what's wrong and be able to bring the correct replace- 
ment chips, drives, cables, etc. CLIENT also reports the exact system 
configuration so you can insure compatibility. Saves time and money! 


ICRO-SCOPE CENSUS LETS YOU 
keep track of hundreds or even 
| thousands of computers and know 
| each one's exact hardware and system 
configuration at a glance. Many techni- 
cians and MIS Directors use this 
software tool to save hours of downtime in companies with 
multiple computers. 
Simply load the supplied disk into each computer on site (up to 
100 PCs recordable on each disk). CENSUS automatically records 
complete system information and assigns each PC a unique ID num- 
ber. The data can now be downloaded from the disk into any 
database program so it's ready to retrieve at a moments notice. For 
even greater productivity and speed, use CENSUS in combination with 
MICRO-SCOPE CLIENT to remotely diagnose each PC and arrive with 
the exact parts required, fully compatible. You'll be in and out in a 
flash with a greater profit margin. 


CONXPATIBA Е 


UITE OFTEN THINGS AREN'T what they 
Qe The rated speed and efficiency of 
a computer can be misleading—and some- 
times absolutely false. You should know 
» exactly what you're getting for your money! 
Imagine walking into a computer store, 
pulling out your COMPUTER CONSULTANT 
= diskette, placing it into the A drive of a computer 
ni TS detailed, 100% accurate information about the PC. In a 
matter of minutes you could test every PC in the store, and knowing 
the exact configuration of cach, determine which one was best for 
your needs without all the sales hype. That's what COMPUTER CON- 
SULTANT can do for you. 


T LAST—EXTENSIVE AND FOOLPROOF 
data recovery for everyone! The only 
comparable service to 91 1-RECOVER is а 
professional data recovery company, 
" which could take several weeks and cost 
: you hundreds or thousands of dollars. 
Avoid the downtime and worry by using 911-RECOVER right in 
your own office. 911-RECOVER reads right down to the bit level even 
if the directories and File Allocation Tables are damaged. It can 
recover data that has been damaged by other “recovery software.” 
Does noi need DOS intact to function. If the data is physically on the 
drive, it can be recovered. 


Compi — ith i any Pi ; & Operating $ System! 


Call Now 10 Te wn d иа | Pricing 


ür | fa i n 0 507-0397 Ed 8 PES ы 
1100 East Broadway, Suite 301. , Glendale, California 
Reon 18/547 -0125 * Fax 818/547-0397 
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The Universal Diagnostics Toolkit contains these two award-winning products: 


UNIVERSAL DIAGNOSTIC SOFTWARE 


Fully 0/ 3 independent Call for upgrade pricing e 
diagnostic software... complete new features lisi! 


ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 

the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnos- 
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp accuracy are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine: 
"You name it, this tests it. If you maintain PCs you'll love it." 


¢ LOW-LEVEL FORMAT—Performs Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives. ® USE CON- 
TROLLER BIOS—Program will access BIOS format built into any hard disk 
controller—even Controllers yet to be invented. Ф 0/$ INDEPENDENT— 
Does not rely on O/S for diagnostics. Talks to PC on hardware level. All tests 
are full function regardless of 0/5 (i.e. Novell, UNIX, 08/2). Ф TRUE HARD- 
WARE DIAGNOSTICS—Accurate testing of CPU, IRQ's, DMA's, memory, 
hard drives, floppy drives, video cards, etc. € BATCH CONTROL—AII tests, 
even destructive, may be selected for testing. 4 ERROR LOGGING—Auto- 
matically inputs errors during testing to an error log. 9 AUTOMAPPING— 
Automatically bad sector maps errors found on hard disks. Ф IRQ DIS- 
PLAY—Show bits enabled in IRQ chip for finding cards that are software 
driven. (Network, Tape Backup, еіс.) 9 IRQ CHECK—Talks directly to 
hardware and shows I/O address and IRQ of devices that respond. 
Ф MEMORY EXAMINE—Displays any physical bit of memory under 1 Meg. 
Very useful for determining memory conflicts. Very useful for determining 
available memory space. € SECTOR EDITOR—Allows the editing of any sec- 
tor of floppy or hard disk media (even track 0). Ф AND MUCH MORE...We 
don't have enough space here for everything this software can do! 


та 


First Ever Uaiversa! P.0.5.T. Cord for All Ps! 


Use this Power-On Self-Test card to debug 
any "dead" PC that won't boot... 


his is the only card that will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card.” —Scott Mueller from his globally rec- 
ognized book, ‘Upgrading & Repairing PCs, Second Edition’ 


¢ Includes pads for voltmeter to attach for actual voltage testing under load. 
€ 4 LEDs monitor +5vdc -5vdc --12vdc -12vdc. € Monitors Hi & Lo clock 
and OSC cycles to distinguish between clock chip or crystal failure. € Moni- 
tors VO Write and 1/0 Read to distinguish between write and read errors. 
Ф Monitors memory write/ read to distinguish between address line failures 
and memory chip failures. € Monitors ALE for proper CPU/DMA operation. 
¢ Monitors Reset to determine if reset is occurring during POST, indicating 
short. € Monitors progress of POST without POST codes. ® Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
¢ Compatible with Micro Channel computers. € Dip switch allows easy selec- 
tion of 1/0 ports to read. Ф Includes tri-state LOGIC PROBE to determine 
actual chip failures. € Manual includes chip layouts and detailed POST proce- 
dures for all major BIOS's. Ф AND MUCH MORE. ..call for more details. 


UTESTY OF THE MONTH 
SERVICE NEWS 


PROOUCT OF THE MONTH 


Govt. Serv. #: GS-00K-94AGS-5396 
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Examples of Multi-Server-Network-Centers O N = > O R A L | 
Single access system UMS сш! us cue суз cna oy ee IU 
- Basicunits available for2*,4, 8, 12, Ё a B: 
16, 24, and 32 CPUs ZE a jBL 28] 
- Remotecontrol optionally / а 
ИЛА 


- distance upto 328 ft (100 т) 

- high quality video at high resolution 1 = E 
and refresh rate 

- mixed useof serial and PS/2 mice 
within one single unit m. 

- microprocessor-controlled keyboard = 
and mouse emulation for error-free 
booting 

Multi access system 

- Basicunits available for 8, 16, and 
32° CPUs 

< access from consoles on up to four 
locations to many CPUs without 
interfering each other (real matrix) 

- allfeaturesofthesingle access 
system build in 


“ТВА 


Theonlyrecommended system by CompuServe Inc.and MicrosoftC.E.! 


1А апа all оп опе 


North America: 
Mult YCon ELSNER Technologies Company 1024 CPUs under control using the 
arkway 

зеш О, Tel: 1-800-249-2228" MultYcon Console Switching 

etwor xpo, Dallas Fax: 1-817-626-5330 
Networld & Interop, Atlanta Mail: CompuServe 75457,1377 and Management System 
Systems, Munich (Germany) Intemational апу): | / 
Comdex Fall, Las Vegas PolyCon Data Systems Save monitors, keyboards, and mice! 


: Tel: +49-5204-9134-21 
Distributors and system inte- Fay, 55554 313422 


grators worldwide welcome! Mail: CompuServe 100020,1571 


Save administration costs, hardware, office 
fixtures, energy, and space! 


Finalist 


rom time to time we make the BYTE subscriber list available to other companies whose 
products or services would be of interest to our readers. We take great care to screen 
these companies, choosing only those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes only; telemarketing calls are strictly 
prohibited. 


Many BYTE subscribers appreciate this carefully managed program, and look forward to 
receiving information of interest to them via the mail. While we believe this information is of 
benefit to our subscribers, we firmly respect the wishes of any subscriber who does not want 
to receive promotional literature. Should you wish to restrict the use of your name, please 
send your request (including your magazine mailing label, name, address, and subscription 
account number) to: 


BUTE BYTE Magazine Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 


A Division of The McGraw-Hill Companies 
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You'll find it in the heartland of America. 


...in the hot and dusty cab of a giant combine, 
using a GPS and recording rap ie 


= 


ы.) 
Р бе =. 


nen faced with selecting 
>C for control or data 
ocessing systems, 
signers usually must 
oose between a desktop 
stem, notebook or an 
pensive single board 
dustrial computer. 


You'll find it in demanding environments 


...such as hospitals supplying critical Point-Of-Care 
information at the touch of a finger 


DATALUX now offers an 
alternative with the 
essential PC system 
components in a series 
of unique packages that 
both save space and are 
easy to integrate. 


THE DATABRICK ! from DATALUX 


» solution pad ае the modularity of a desktop 


Stand-Alone LCD Monitors 

DATALUX is in its 4th year of LCO monitor 
manufacture and is an indusby leader. Its 
new LCD Monitors use brighter 10.4" 
diagonal Duat-Scan or TFT Color panel in a 
rugged. sealed, yet attractive housing with a 
selection of B wall or base mounting options. 
Resolution is 640 x 480. The monitors can 
be driven directly from a Databrick or 
through an ISA bus controller. No extemal 
power is required. An integrated resistive 
Touch Screen is optional with input 
through one of the Com Ports. Monitors may 
be extended to 50’ from the CPU. 


system and the S 


Keyboards 

The Space-Saver keyboard is the smallest full 
function 100 key keyboard available. With 
standard left right spacing touch typing is easy 
yet the overall size is only 6° х 1075". 

it is available ın a flat, panel mount or desktop 
model. The Giidepoint® pointing device is avail- 
able as an opbon 


FAX BACK 
DATA SHEETS 


(540) 662-1675 
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Databrick Vertical Systems 
The new DATALUX Databrick 
Vertical System [DVS) combines 
the Databrick, LCD Monitor and the 
Space-Saver Keyboard in a unique 
enclosure for Wall, Swing Arm, or 
Pedestal Mounting. The all alu- 
minum housing orovides compact- 
ness and security. The monitor 
screen tilts to accommodate the 
height of the user. A variety of 
options include bar code and mag 
stripe readers, speakers, oF a small 
printer. The DVS measures 135" x 
196 132". 


Please see us at 
2 of a notebook.  compesrel os 
Databrick Booth $6624 


The Databrick is the heart of the DATALUX system. In performance and fea- 
tures it is more (Ке a desktop unit, in size comparable a notebook 
(1025" x 48" x 2°), yet more rugged and more 

easily mounted than either. 
Specifications: 

4860X2/66 or DX4/100 CPU 

2-64 Meg Standard SIMM DRAM 
Internal or External FDD 

Internal HDD to 540 Meg 
SVGA CRT and LCD Video Ports w/1Meg 
2 Serial, 1 Extended Parallel Port 
Options: 

2 slot PCMCIA 

108t Ethemet LAN 
Com Ports 3 & 4 
DC-DC Power converter 


Datalux International, LTD 
Euro House Curtis Road, 
11 Old Water Yard 


Datalux Corporation 
155 Aviation Drive 
Winchester, Virginia 22602 


Phone: (540) 662-1500 Dorking, Surrey 
Fax: (540) 662-1682 UNITED KINGDOM RH41E] 
Toll Free: 1-800-328-2589 Phone: 444(1)306-876718 


(1-800-DATALUX) Fax:  444(1)306-876742 


SmartPad. 


THE inter-application, total automation, 


tully customizing, STRESS REDUCING 
so YOU work smarter SOFTWARE. 


п ИИИ ` - Microsoft Word - SP3IREL.DOC 


Г File Edit. Мем Insert = ЕЕ Table ae Window Help 


Softblox Announces SmartPad Release 3 for Windows™ 


ATLANTA: Softblox announced today that Windows users, corporate developers, 
and system integrators will now be able to easily embed custom automation functions into any 
Windows application with the new release of SmartPad. SmartPad Release 3 is the first utility 
that allows embedding of custom toolpads into automation-starved Windows, DOS or host- 
based programs. The new release has a completely new user interface, includes over 50 new 0 
features and is packaged in three cditions-- Standard == Developers Edition, and Run-time i 
ra 


Embed user-customizable 
controls in any application. 


Automate user tasks involving 


multiple applications. 


Transport data between 
applications via DDE, OLE 
and field-level “screen- 
scraping” data capture. 


Add balloon help and 
pop-up button clues 
to any application. 


FOR A FREE 30-Day EVALUATION 


E-MAIL US AT: 
Internet: sales@softblox.com 
CIS: 76477,3563 


Softblox, Incorporated 
1201 West Peachtree St. 
Atlanta, GA 30309 


800.434.0202 
404.892.2323 
FAX 404.892.0981 


ирке PROUT 
Window Tie ucc eid 


enthusiastic about the 


technology you have created? ? San 
— Amy D. Wohl, Wohl Associates 


You're not alone, Amy. Because for the the first time Windows (& Windows 95) users can 
integrate, automate and customize all of the applications they use, no matter who created 
them! Embed custom control pads into апу application that perform shortcuts, command 
sequences and even remote data retrieval from any otber application on your network. 
Create "universal remote control" pads that float above your applications, giving you (and 
your user community) direct and seamless access to any function within any application. 


Use SmartPad's 7 button types to handle any kind of integration or automation task from 
simple keystrokes to SmartPad's advanced scripting language. Then build your buttons in 


friendly, tabbed toolpads associated with the [W 


appropriate application(s). Ma. 
Ё 995 WIN 1 =| 


Unlimited customization. Unlimited integration. 


Unlimited productivity. You can see why there's 1 
plenty of enthusiasm to go around. To find out 


more, call us and request our fully functional The Inter-Application Automator 


30-day evaluation kit. 
Sofiblox 


Ferocious Computing Devices її your working conditions bring out the rigors 4 
of the environment, you need the only line of computers with the outdoor stamp of у 
approval. Badger is the most extensive line of rugged mobile computers available 
anywhere in the world. Badger offers custom configurations with numerous 
wireless connectivity options including ARDIS, RAM, Cellular/CDPD, Spread 
Spectrum, CDPD, and Private Network. Barcode scanners and integrated GPS 
are also available. Products are DOS/Windows-compatible and designed for 
mobile data collection, distributed processing, and communications to support 
any of your computing needs. For more information call 1-800-3-BADGER 

and take а BYTE out of your workload today. 


BADGER Computers • 10901 Malcolm McKinley Drive • Tampa, Florida 33612 + (813) 972-6246 - FAX (813) 972-6715 


' A Division of Group Technologies Corporation 
Circle 176 on Inquiry Card. 


Windows? 


hink memory. h 


Windows" NT. Windows 95. OS/2. All the hype about these power- older systems too. Plus, we're the only ones who actually test 100% of our 
ful, new operating systems overlooks опе tiny fact—most PCs and servers memory. And all of it comes with a lifetime guarantee. 
simply can't run them unless you add more memory. But Kingston How can you find the right memory configuration for your particular 
can help you meet the demands of today's memory-hungry software, no systems? That's easy. We make an electronic guide that helps find the exact 
matter what kind of systems you have. memory you need in seconds. It’s called the KEPLER configuration guide 

You see, Kingston makes memory modules for more than 2,300 Е and it comes on a convenient, new Windows CD. You can get it free 
kinds of PCs, workstations, and printers. Not just all of the newest р by calling (800) 251-9058. Or download it from our BBS by calling 
moxlels from the leading brands, we make memory for all of the st (714) 435-2636 or from CompuServe by typing GO KINGSTON. 


о 
kingston 
ECHNOLOGY CORPORATION 
For information on our memory products, call (800) 251-9058. 


Kingston Technology Corporation, 12600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 435-2600, Fax (714) 435-2699, 
© 19% Kington Technology! Corpotation. Kingston Technology it a registered trademark of Kington Technology Cocpormnun, All right reserved, Windows i а tegutrted tredrmurk of Microsoft in the US. and айыт countnes. АЙ сфет producrs ot serviues are the tradera x regeenesd ш эдет» uf rheit cexpective holden. 
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any factors go into making’ a; great: ‘computer. You need to. consider, = |‏ ان 
I/O, storage, memory, алф the: display.. Oh, and don’t forget ergonomic оз | }‏ 
human factors are very iniportant’ But what really gets your heart plimpin 345‏ 
is what lies at the heart oft today's best systems: the newest, most screal EN =‏ 
‘ing, most radically designed CPUs; $ = | l VES Y‏ 
Г |l: We have beéome addicted to speed. Gordon’ Moore i is our pusher. Moote Baw c S A‏ 
which states;that processing powér-will double every year and a half, has fhis: |‏ 
ar held true. CPU designers, always in search of a better fix, drain every posible. —‏ " ` 
rc of fat from processor: cores, squeeze cloek cycles, and cram components into‏ 
smaller and smaller dies, | |‏ 
M They бо steal ideas from each other. Аз “CPU Scorecards”‏ 
shows, the line between CISC anise: is getting blurrier‏ 
every, day, and the next-generatio# offerings from the major‏ 
fue families continue this trends Fhe upside for us is that a‏ 
SPECint95 score of 300 will sóon be the high-performance‏ || 
midrange, and wedi be éyeing sçores с of over 500 by this +‏ 
next year, ^ =! HUN wt‏ 
However, processors aren’t just getting faster; they are bell i‏ 
coming more specialized as well; Consider the handful‏ 
of new multimedia chips that we describe i in détail in‏ 
"Chip Fashion." wi dile mm,‏ 
Perhaps nothing. ИЧЕМ the merging. of GISC and‏ 
RISC and the rise of specialization-more than IBM's‏ 
stealth processor, the PowerPC 515, This single-chip‏ 
marriage of PowerPC and x86 promises.to run native‏ 
applications from both platforms with little | perfor-‏ 
mance Bit. Insiders say that IBM has been working on‏ 
it for years and has found the design'mind-numbingly diffi-‏ 
CPU esigners beg, borrow, and steal for every cult to build.‏ 
The latest round of rumors puts the cj ‘chip’ s introduction some;‏ 
time in 1996. IBM, which barely admits thát the project even exists,‏ 
„won "t talk technical details. Sọ; we asked a leading expert on chip design, the Mi-‏ 
сторгөсеввдЁ Report’ $ Linley Gwennap. to design the 615 for us. As far as we know,‏ 
е this design, outlined in “Why the 615 Matters,” isn "¢ necessarily what IBM is work-‏ 
‘ing on, but the efficiencies of Given nap s shared-memory model may be fodder for Big‏ | 
Blue’s engineers. —‏ 
Whether you admire CPUs infibvently or just appreciate them as one of the many‏ 
am important system components,‏ 


echnologies described in the following pages 
aN |. „поша raise your pulse. Bi i —Alan Joch, Senior Editor 
; Chip Fashion CPU Scorecards Why the 615 Matters 
کے‎ Multimedia drives the hot chips A technical comparison Here's our design for natively 
at this year's Microprocessor of nine next-generation running x86 software on a 
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increase the processing speed of your 
SPARC workstations or servers and you eet 
more work done in the course of the day — 
simple, right? 

Unfortunately, the decision about how to 
increase your workstation's or server's 
processing speed usually complicates matters. 
Until now, that is. ROSS Technology proudly 
announces the 125 MHz hyperSPARC™ Upgrade, 
available in single, dual and quad processor 
configurations. These Upgrades improve the 
performance and add multiprocessing 
capability to SPARCstation" 10, SPARCstation 20 
and SPARCserver^ 630/670/690 machines. 

Not only are ROSS SPARC Upgrade proces- 
sors the fastest on the market, they are a risk- 
free way to upgrade your workstation and 
server performance. ROSS is the original source 
of Sun's multiprocessors, and we are currently 
powering Sun's highest-performance desktop 
workstations. 


How Fast? Way Fast. At ROSS we say, 
"When in doubt, check the data." Compare 
ROSS' numbers with the performance of major 
hieh-end RISC microprocessors, as reported by 
Dataquest: 


o =т= — 


to install. 


LLLI абым А 
| superSPARC 75 мн: 
microSPARC-I1 110 MHz 75 


Think about what this means for your Г 


allows each MBus slot to contain ир to two 
processors; they take less than 30 minutes 


Most importantly, ROSS will continue to 
produce Uperades that keep your SPARC 
workstations and servers on the blazing edge. 
Call your ROSS representative today to get 
more details on hyperSPARC multiprocessing, 
or send e-mail to ross_info@ross.com. 


1-800-774-ROSS 
http://www.ross.com 


business. You can extend the useful life of your | J а کے‎ е ге = ч 
machines for minimal cost. You'll see E Е —w Wy 
performance increases in the range of two to TECHNOLOGY,!NC. 
five times current processing speed, while ROSS Technology, Inc. 


leaving the chassis, memory, disk and 
peripherals intact. Our hyperSPARC Upgrades 


feature compact multi-die packaging, which 512-919-5200 Fax 


5316 Hwy. 290 W., Austin, TX 78735 
1-800-774-ROSS in U.S. * 512-919-5207 Global 


© 1995 ROSS Technology. All rights reserved. All SPARC trademarks are trademarks or registered trademarks of SPARC Internattonal. Inc, hyperSPARC is licensed exclusively to ROSS Technology, Inc. 
SPARCstation and SPARCserver are licensed exclusively to Sun Microsystems, Inc. Products bearing SPARC trademarks are based upon architecture developed by Sun Microsystems, inc. 
All other product or service names mentioned herein are trademarks of their respective owners. 
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STATE OF THE ART 


CHIP FASHION 


Multimedia chips will dominate the technical talk at this year’s Microprocessor Forum 


TOM R. HALFHILL AND 
JOHN MONTGOMERY 


n 1996, skirts wil] be longer, suits will 
be double-breasted, and chips will go' 
multimedia. The latter.is the big news 
is year's Microprocessor Forum. This 
isthe high-tech equivalent ofthe annua) 
Paris fashion shows: Át last year's forum, 
e excitement surrounded next-gener- 
ation CPUs, But at this year's forum in 


Бай Jose, California, the focus is movingsto 
1 Wave of specialized microprocessors op- 
timized for multimedia. 
b yes dA ua OUR Y Some. will replace general-purpose: 
NOR QUAM Da ме Mi. у. CPUs ityertical applications, such as T Vj 
МАКУ РЧ а ف‎ as | set-top Boxes. Others will work as coe 


processors alongside conventional CPUs in 
instream PCs. They;all share a departure 
from the:generalized. computatiónal ar- 
OMM NM typifies today’s micro- 
processors. To deal more efficiently with 
real-time digitized streams of analog audio 
and video, these innovative microproces- 
sors are adopting some techniques used 
by digital signal processors (DSPs), In- 
deed, they often resemble hybrid CPU/ 
DSPs that blend CISC, RISC, and DSP 
architectures in fascinating ways. 

The four multimedia chips expected tá; 
heat up this year's forum are the Micro- 
cwn v EP I Unity Mediaprocessor, the Philips Tries, 
Ee 0 ШЕЛЕК Су 5 аа, the Chromatic Mpact Media Enginé, 

EXE ТА SO И апа the Nvidia NVI. They're all scheds 
uled to appear in products in 1996, 

General-purpose CPUs are also adapting 
to the demands of mulfimedia, and the fo- 
rum will highlight those chips as well. Sun. 
Microsystems 1s announcing the Ultra- 
SPARC-IT, aii enhanced version, of its 
CPU, with special multimedia instructions, 
that was‘unveéiled at last year's forum. 
Cyrix is expected to: releasé some details 
about its Multimedia 586, which is appar- 
ently.an M1 variant. Intel i$ known to be 
wor ing on a multimedia version of the 
Pentium (code-named P55C), though it 
probably won't be presented this year. 
Clearly, a new trend in chip, design is 
under way. As PCs move beyotid simple 
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numbers and words to richer, more com- 
plex data types, the old approach to num- 
ber crunching is no longer adequate. Over 
the next decade, we'll see a new generation 
of PCs that are as adept at handling audio 
and video as today’s computers are at run- 
ning word processors and spreadsheets. 


MicroUnity Mediaprocessor 

MicroUnity has been working in great se- 
crecy on a new chip set that is supposed to 
revolutionize multimedia and broadband 
communications. What hath MicroUnity 
wrought? Only time will tell if it's a break- 
through, but its technical underpinnings 
are fascinating. MicroUnity has created a 
three-part chip set that streamlines the links 
among broadband interactive networks 
(e.g., coaxial cable, fiber optics, and wire- 
less) and client devices. 

The client device could be a next-gen- 
eration set-top box, where MicroUnity's 
chip set might replace a general-purpose 
CPU and half a dozen ASICs. Or it could 
be a communications device, such as a ca- 
ble modem or an asynchronous transfer 
mode (ATM) switch, where the chip set 
might replace an embedded processor, a 
DSP, and various support chips. The Mi- 
croUnity chip set could also be integrated 
onto the motherboard of a multimedia PC, 
if it can weather the economics of today's 
low-margin clone market. 

Central to the MicroUnity chip set is 
the Mediaprocessor, which is a program- 
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mable microprocessor that combines 
CISC, RISC, and DSP techniques with a 
high-bandwidth architecture, The actual 
interface to the broadband network is pro- 
vided by the MediaCodec, an A/D con- 
verter (ADC) that boasts an impressive 
set of communications functions. Round- 
ing out the trio is the MediaBridge, an ex- 
ternal cache that can interface to a Pe- 
ripheral Component Interconnect (PCT) 
bus and main-memory DRAM. The Me- 
diaCodec and MediaBridge are optional. 

By far the most interesting chip is the 
Mediaprocessor, which is capable of prodi- 
gious throughput. MicroUnity is fabricat- 
ing a “slow” 300-MHz version of the chip 
on a 0.6-micron CMOS process. The fast 
version, built on 0.5-micron BiCMOS, 
runs at | GHz (i.e., 1000 MHz). Thanks 
to a proprietary process technology in- 
vented by MicroUnity (which has built a 
chip foundry), the 1-GHz version squeezes 
about 10 million transistors onto a die only 
10 millimeters square. It achieves these 
tiny dimensions by using four intercon- 
nected layers of ultraplanar metal, which is 
also part of the secret behind the Media- 
processor's blazing speed. The critical 
paths are extremely short. 

The other reason for the Mediaproces- 
sor's high performance is a unique archi- 
tecture. It's a five-cylinder multithreaded 
microprocessor. It can handle five tasks 
at once, devoting 200 MHz of processing 
bandwidth to each task. To do this, it main- 
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MICROUNITY MEDIAPROCESSOR 


* Optimized for multimedia and broadband 
communications 


unin? 
cache and MediaCodec МИ chips with 
1-GBps 1/0 interfaces 


MediaBridge - 


tains five files of 64-bit registers, with 64 
registers per file. It also has 64 KB of on- 
board cache memory, equally divided be- 
tween instructions and data. A dedicated 
I/O bus that’s only 8 bits wide but can 
transfer | GB of data per second connects 
the Mediaprocessor to the MediaCodec 
and MediaBridge. 

The Mediaprocessor has a dense in- 
struction set that includes special opera- 
tions for signal processing and extended 
math. For example, one of the instructions 
is called group fixed-point multiply and 
add. In a single cycle, this lone instruction 
can multiply four 32-bit operands by four 
other 32-bit operands, add the results to 
four more 32-bit operands, and return four 
32-bit final results. That's 512 bits of band- 
width per clock cycle: 384 bits of input 
and 128 bits of output. 

—, The Mediaprocessor is fully 

programmable and can run its 
| own real-time OS or other low- 
| level real-time OSes. It can 
even run a higher-level OS 
B such as Unix. Thus, it doesn't 
| need a regular CPU for vertical 
| solutions (e.g., set-top boxes). 
4 MicroUnity expected to an- 
| nounce products that will use 
3 its chip set in October. 
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8biswide E | _ synchronization PC video, Philips may have a 


surprise for you. The Trime- 
dia microprocessor is capable 
of taking over for your video 
and sound cards and generating 
multiple, independently scaled 
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The Mediaprocessor, the core of the live video windows that over- 

MicroUnity chip set, evolved from a mix of ls ih 4 y t 

CISC, RISC, and digital signal processor а Aa ar i 

(DSP) techniques. The Trimedia is a general- 
P — —— x = = ELIT purpose microprocessor that 
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has been enhanced to boost multimedia 
performance, It’s a cross between a CPU 
and a DSP. When the Trimedia is placed in 
a typical PC, it will act as a multimedia 
coprocessor. Its role as a general-purpose 
microprocessor will be realized only when 
it’s used in such devices as set-top boxes. 

At the center of it is a 400-MBps bus 
that connects autonomous modules, in- 
cluding video in, video out, audio in, audio 
out, an MPEG variable-length decoder 
(VLD), an image coprocessor, a commu- 
nications block, and a very long instruction 
word (VLIW) processor. 

The VLIW processor includes a rich in- 
struction set, with many extensions for 
handling multimedia. It is capable of sus- 
taining five RISC operations per clock cy- 
cle at 100 MHz. Philips gets this perfor- 
mance by incorporating 27 functional units 
in the VLIW engine and feeding them with 
five instruction-issue registers. The func- 
tional units include multiple-integer ALUs, 
a multiple floating-point ALU, several in- 
teger and floating-point multipliers, and 
DSP attachment units. The functional units 
are pipelined, ranging from one deep (the 
integer ALU) to three deep (the floating- 
point ALU). Pipelines are also redundant 
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(e.g., there is more than опе add unit). 
With this design, the only functional unit 
that can’t be fed on every clock cycle is 
the floating-point square root/divide. 

The VLIW engine also includes 48 KB 
of cache memory: 32 KB for instructions 
and 16 KB for data. To save bandwidth 
and storage space, the VLIW instructions 
are compressed until the VLIW core needs 
them—even the instruction cache stores 
them compressed. 

The other modules are processors that 
wre each responsible for handling data-spe- 
cific functions. These are generally func- 
tions that prepare data for the VLIW core. 

The Trimedia is tuned to enable multi- 
ple modules to prepare their data simulta- 
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neously. The key to 
this is DMA. The 
VLIW core can issue | 
a single instruction 
that opens a DMA [ 
path between main p: : 
memory (stored off - 
the chip) and any of [2 
the modules. With 
two instructions, 
video and audio could 
start streaming into 
the Trimedia. The 
video in and audio in 
modules would then 
asynchronously pre- 
pare the data for 
whatever future it 
may have. 

The Trimedia uses 
"glueless" interfaces 
to the PCI bus, a dig- 
ital camera, a video 
encoder, a stereo au- 
dio ADC/DAC, and 
a V.34 modem analog front end or ISDN 
terminal interface. The glueless interfaces 
decrease the cost of installing the Trimedia 
in a system—by up to one-third—by elim- 
inating the need for separate adapters. The 
chip will cost below $50 in quantity. 

With its low price and high performance 
(Philips estimates it will be able to per- 
form 2 to 4 billion operations per second 
[BOPS] at 100 MHz), the Trimedia has 
the potential to become a standard part of 
PCs and consumer electronics devices. 
Philips, however, was reluctant to disclose 
its partners at press time. 
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Mpact Media Engine 
The Mpact Media Engine, which is from 
Chromatic Research, is architecturally sim- 
ilar to a general-purpose DSP. However, 
it’s actually a highly specialized micro- 
processor that’s designed to bring a wealth 
of multimedia features to mass-market 
x86-compatible PCs. When integrated on 
a PC motherboard, the Mpact can do the 
jobs of a Windows graphics accelerator, 
a 3-D graphics coprocessor, an MPEG 
video encoder/decoder, a sound card, a fax 
modem, and a telephony card. It should 
cost system vendors less than $150 and 
should be in PCs by mid-1996. 
Internally, the Mpact is a 1.4-million- 
transistor specific-purpose processor, not 
just a pate array or a standard-cell amalgam 
of other chips. It has five ALUs, including 
one dedicated to motion estimation—a 
critical function for video encoding and 
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The Trimedia looks a lot like a CPU and a lot like a digital signal processor 
(05Р). The chip is designed so that the very long instruction word {VLIW) core 


has to do few extraneous calculations, leaving those to dedicated coprocessors. | 


Inside the Philips Trimedia 


ee 


videoconferencing. The parallel ALUs tie 
into an enormous 792-bit-wide crossbar 
bus that can move up to 8 billion integers 
per second between the ALUs and the 
chip’s primary cache. The cache has eight 
ports and 4 KB of static RAM (SRAM), 
and it's connected over a 500-MBps bus to 
an off-chip secondary cache that has 2 to 4 
MB of Rambus DRAM (RDRAM). 
According to Chromatic, this architec- 
ture (which is reminiscent of the Texas In- 
struments MVP DSP) can sustain 1 to 2 
BOPS for most multimedia functions. Its 
peak rate when performing motion-esti- 
mation functions is an incredible 20 BOPS. 
Much of this speed is made possible by 
the Mpact's dense instruction stream and 
DSP-like optimizations. The Mpact pro- 
cessor has its own machine language that 
packs two op codes into every word by 
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Unleash your 
Pentium/Alpha! 


Microway's NDP Fortran & С|С++ are the 
only 32-bit compilers which take full ad- 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 


need to schedule your code and use Su- 
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 


See us at COfTIDEMIFal 95 Booth H442B 


i860/Pentium/Alpha 


SuperCompufers 


BX Series Pentlum/Alpha/1860 Workstations - 
Microway's workstations and industrial PC's come 
configured with DOS, OS/2, UNIX, From....$2195 


Gigacube l'hree to six QuadPuters - Up to 24 
1860's for$50K! Computational Server runs NFS. 
Number Smasher" 860 Upto 80 megaflops, 

does 1024 FFT in just .9 ms, From $ 


QuadPuter 860 Four 40 MHz 1860's plus shared 
memory equals 320 megaflops ...................$11995 


ArrayPRO/XP™- 100/200 megaflops, 400 MB/Sec 
memory, 80 and 33 MB/Sec DSP Interfaces... $8995 
Number Smasher Alpha 100+ megaflops - this 

ISA Superscalar add in card runs on DOS or UNIX. 
Ituses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OS/F generatin 
code for the Intel 386, 486, Pentium, i860 an 
DEC Alpha. 

NDP Fortran™ is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 

NDP C|C-—" runs in K&R, ANSI and С++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 

NDP Pascal™ is a full ISO Level 0 translator. 


DOS releases include VCPI, DPMI, NDPLink, 


Pentium/486 Version 4.5.................. $995 
OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 
ro c" ee жаалын ы, $595 
486/Pentium..... 
Alpha NDP compilers start at. 
Call for UNIX, OS/F and NT pricing, 
NDP Fortran 90 extensions to NDP Fortran...5295 


Research Park, Kingston, MA 02364 USA 
(508) 746-7341 FAX (508) 746-4678 
Call for Germany, india, indonesia, israel, 
Japan, Poland, Russia and U.K. 
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using a long instruction word (LIW) for- 
mat. The op codes are single-instruction 
multiple-data operations that can perform 
vector functions on arrays of operands 
without time-consuming program loops. 

This programmability is crucial to the 
Mpact's versatility. Multimedia algorithms 
written in the Mpact’s machine language 
will run atop the chip's own real-time OS. 
Device drivers running under the system 
OS— such as virtual device drivers ( VxDs) 
in Windows 95—map high-level API calls 
to these low-level programs, which are 
called mediaware modules. Thus, users 
can adapt their PCs to new industry stan- 
dards and improved algorithms merely by 
upgrading the Mpact’s device drivers and 
mediaware modules. 


Nvidia NV1 

Nvidia wants your games. The МУ І is a 
highly integrated multimedia accelerator 
that includes a 3-D video accelerator (which 
can do 2-D graphics, too), a 350-MIPS au- 
dio engine (with Sound Blaster emulation), 
and an I/O processor (for joysticks and the 
like). This chip is designed to improve the 
game experience significantly. If early 
demonstrations are any indicator, it will. 

The 3-D video accelerator is the most in- 
teresting part of the chip. What's intriguing 
is a graphics primitive called QTM (Qua- 
dratic Texture Map), a derivative of an al- 
gorithm named nonuniform rational B- 
splines (NURBS). 

Here's why. Computers are good at gen- 
erating straight lines, but curves present a 
problem. Most 3-D accelerators represent 
curves by interlocking polygons—poly- 
gons that consist of three or more vertices 
connected by straight lines. To make a 
curve smooth, a 3-D accelerator must use 
lots of small polygons, and that's com- 
pute-intensive. 

The NV] is more clever than that. Put 
simply, it curves the sides of its polygons, 
so it doesn't need as many to make curves 


Audio DSP 


buffer or Nvidia's D/A 
converter (DAC). 


ТРО! or VL-Bü& interface 


smooth. Fewer polygons mean fewer cal- 
culations and faster 3-D acceleration. The 
NVI picks up extra speed by decreasing 
the number of control points required by 
the host CPU to move through 3-D space. 
Its resolution is something more like plus 
or minus 1 pixel. In short, it's great for 
games with fast 3-D motion. 

The audio subsystem is similarly game- 
oriented. It can generate 32 concurrent au- 
dio channels of CD-quality (i.e., 16-bit) 
audio with phase shifting (for 3-D sound). 
Perfect for monsters breathing, guns fir- 
ing, and a great sound track. The secret of 
the audio subsystem is its DMA engine. 
The NV1 can push and pull data from main 
memory incredibly quickly over its pre- 
ferred PCI or VL-Bus interface. Thus, it 


Nvipia NVI 

• Wave-table sound synthesis 
» MIDI : 

» 3-D graphics 


acceleration 
* Up to 32 16-bit 
audio channels 


doesn't need on-board memory to hold 
wave sounds—it can store them in main 
memory. The one potential problem with 
the NVI's DSP is that its algorithms are 
hard-wired into its silicon, so upgrades 
could be difficult. It’s a gamble that re- 
duces the cost and size of the NV1 overall. 
Everything's connected with a 32-bit 
unidirectional ring bus. The bus's con- 
troller accepts transaction requests and 
sends instructions to every component. 
The main problem we see with the NV] 
is its lack of MPEG-1 decoding. MPEG-1 
is popular with games. A secondary prob- 
lem has to do with the new game APIs in 
Windows 95: They aren't optimized to the 
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PKZIP version 2.0 


PC WORLD 


PKWARE introduces the next generation of its award 


winning compression utility. PAZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 


WORLD CLASS 
AWARD 


Put Your Executables 


Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
with PALITE Professional.* PRLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 


programs. 


Software developers} You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Distribution License infonnation. 


on a Diet 


PKLITE increases your valuable disk space by compressing DOS 
executable. (.EXE and .COM) files by an average of 45%. The operation of 
PKLITE is transparent, all you will notice is more’avaifable disk space! 


Compressa for YOUR Application 


The PRWARE Data Compression Library 


allows you to incorporate data 
compression technology into yaur 
software applications. The application 
program controls all the input arid 
output of data, allowing-data to be 
conipressed.or.extracte«t Eerarfroffi-any 
device or area of menor 


All. Purpose Data Compression. Algorithm compresses АЗС р Багдадга 
quickly The:xoutines can be used Vithsmany popular DOS Tanqaiiadges: A 
Windows DLE andan 65/2 32»bib versionis also available! 
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See us at COMDEX Booth #57619 
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STATE OF THE ART 


NV 1’s 3-D texture map, so games written 
to these APIs won't exploit the NV1. With 
a volume price of $70, we'll probably see 
many multimedia boards built on this chip, 
so maybe the API problem will work it- 
self out. Already, Sega has worked out a 
deal to port many of its games to the NVI, 
and Diamond has developed a board that 
uses the МУ І. 


Lights, Camera, Action 

These aren't the only multimedia chips 
around—they're not even the only ones 
at the Microprocessor Forum this year. 
Hewlett-Packard' s PA7300LC has multi- 


Mediaprocessor .....not announced 
. MicroUnity Systems 
| Engineering, Inc. 
Sunnyvale, CA 
(408) 734-8100 
fax: (408) 734-8141 
` Circle 1242 on Inquiry Card. 


Mpact Media Engine 
| Chromatic Research 
.. Mountain View, СА 

. (415) 254-1600 

fax: (415) 254-5849 
info@mpact.com 
Circle 1243 on Inquiry Card. 


.., under $150 


NV... = ооз т Miner E 


Sunnyvale, СА 
(408) 720-6100 
fax: (408) 720-6111 
Circle 1244 on Inquiry Card. 


. Tüimedia ..............under $50 
Philips Semiconductors 

. Trimedia Product Group 

. Sunnyvale, CA 

` (800) 234-7381 

(408) 991-2000 

fax: (408) 991-2311 

Circle 1245 on inquiry Card. 


media instructions, for example, and Mo- 
torola and IBM are announcing new ver- 
sions of their venerable DSPs. 

But these chips do show that micro- 
processor developers are reconsidering 
what a microprocessor is and how it should 
function. More important, they show a 
trend toward consumerization: These mul- 
timedia processors are inexpensive and 
small, and they consume little power. 
You'll be seeing them not only in your 
PC, but in your set-top box, your TV, and 
probably devices we haven't even thought 
of yet. Ш 


The guardians of BYTE's San Mateo office, 
Tom R. Halfhill is a senior editor, and John 
Montgomery is the features editor. They can 
be reached on the Internet or BIX at thalfhill 
(2 bix.com and jmontgomery@ bix.com. 


STATE OF THE ART 


A look at how tomorrow’s next- 
generation chips stack up 


DICK POUNTAIN AND 
TOM R. HALFHILL 


PU choices used to be clean when 
(the great rivals, CISC and RISC, 
¥ were in two distinct camps. But 
with the CPU introductions set to begin 
M late this year, each camp steals the other's 
ME best ideas, and blurs replace distinctions. 
For example, Intel’s P6 translates long 
x86 CISC instructions into simple, fixed- 
length micro-operations executed by what 
js essentially a RISC processor core. Sun 
Microsystems’ UltraSparc-II will boast 
special graphics instructions to speed up 
the MPEG decoding that would require 
up to 48 instructions on other processors. 
These are CISC instructions in all but name. 
The scorecards on the following pages 
show that next-generation CISC and RISC 
CPUs will fight performance battles on 
four fronts: executing more instructions 
Wa «SC Per cycle, executing instructions out of or- 
2 dèr to sidestep dependencies, renaming 
d to avoid register famine, and con- 
Ea tribtiting to faster overall system perfor- 
BEES ance, not just CPU speed. 
2 All these chips issue more than one 
3 is iction per cycle; the five RISC CPUs 
are all four-issue superscalar designs. 
But they vary in the number of function 
7 - units they provide, ranging from nine in 
E the UltraSparc to four in the Alpha 21164. 
= ` Processes are shrinking, too. Intel, Dig- 
+ — ital, and Mips will all deliver 0.35-micron 
chips by early 1996. By 1997, expect to 
_ see CPUs built in 0.25-micron CMOS, 
clocked at 400 MHz, and delivering 1000 
SPECfp95. It’s also reasonable to expect 
that by then software designers will have 
found a way to soak up all that power and 
redraw the battle lines. 


Е Е 1 a 


Dick Pountain is a BYTE contributing editor 
3 як, ` based in London. Tom R. Halfhill is a BYTE 
ER. „sentor editor based in San Mateo, California. 
ы. You tån reach them on the Internet or BIX а! 
аср @bix com апа thalfhill@ bix.com, re- 

M. GXpectively. 
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SUM ae CPU Scorecards 


CURRENT STATUS: Entering production 


LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 


TARGET CLOCK SPEED: 150 MHz 


ESTIMATED PERFORMANCE: 
| 220 SPECint92; 215 SPECfp92 


FABRICATION PROCESS/FEATURE SIZE: 
BiCMOS/0.6-micron 


TECHNOLOGICAL ADVANTAGES: 
A multichip package with a 256-KB 
— secondary cache coupled to the CPU 
at full core speed; out-of-order super- 
scalar microarchitecture; chip is su- 


TECHNOLOGICAL DISADVANTAGES: 

The multichip package is costly to 

— manufacture; the microarchitecture 

— is tuned for 32-bit software, yielding 
poor performance with 16-bit code; 

| power consumption and heat dissi- 

= pation are currently unsuitable for 

Notebook computers. 


! i PRIMARY MARKET: Servers and 
| high-end PCs. 


—| WHERE TO FIND: Intel, Santa Clara, 
| CA, (800) 628-8686 ext. 134 or 
| (408) 765-8080; fax (800) 628- 
a 2283 (documents 7162 through 
7165); http://www.intel.com/. 
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4 perpipelined for high clock speeds. 


INTEL 


Next generation: P6 


DOSSIER: The first PCs containing Intel’s sixth-generation P6 processor should 
appear late this year. Intel originally planned to introduce the P6 at 133 MHz, but 
thanks to better-than-expected performance from the initial silicon, Intel now 
hopes to debut the chip at 150 MHz. Some speed-sorted parts may reach 166 MHz. 

Even faster clock speeds are coming soon, and Intel designed the superpipelined 
P6 to handle them. In 1996, the P6 will begin migrating from Intel’s 0.6-micron 
BiCMOS process to a smaller, faster, 0.35-micron BiCMOS process technology. 
(High-end Pentiums are already fabricated on this process.) The optical shrink 
could allow Intel’s flagship processor to hit 231 MHz by the end of next year. 

The P6 has a dark side, however. It runs 16-bit software slower than a Pentium 
does. Intel optimized the P6 for 32-bit code, making compromises that severely 
impair its performance with older, 16-bit code. As a result, even a Pentium that 
runs at a slower clock speed than a P6 will do a better job with most of today’s 
mainstream software. (See News & Views, September and October BYTE.) 

Competitors are ecstatic about this, but Intel is keeping a stiff upper lip. By 
around 1997, the P6’s price should drop low enough to make it a mainstream pro- 
cessor, and 32-bit OSes and applications should be commonplace. 

Meanwhile, the Pentium will continue to dominate the market for x86 CPUs, 
Late this year, Intel will introduce a 150-MHz Pentium, to be followed by faster 
versions in 1996, The 0.35-micron process technology should allow future Pen- 
tiums to run at 167 to 180 MHz, and perhaps 200 MHz. These advances at the high 
end will pull the entire market forward. Today, standard Pentiums run at 75 to 100 
MHz; by this time next year, the midpoint will probably be 120 MHz. 


They'll be asking 


"x e. Imagine having the power of a 
"ONES (UA wizard. Being able to give a 
VOCE Ee magic touch to what you see 


Î around you! Do you really 
ELS want to turn the world up- 
P? side down, - or just change 

the colour of a friend's face? 
Well, it’s all here: The Image 
Wizard!" imaging system lets you capture high quali- 


ty colour video images with a simple Click & Freeze. - 


Then it gives you the power to manipulate the 
image to the limits of your imagination, all with 
easy-to-use Wizard software. 


A complete imaging system 

If you have a desktop or portable PC with a PCMCIA card 

slot and access to video sources such as VCRs, camcorders, 

TVs, laser discs etc., then all you need is the Image Wizard 


Check out Image 
Wizard at your nearest 
PC store, It cannot fail 
to impress You. 


how you did it! 


from MRT. The video capture system consists of a PCMCIA card 
type I, a video adaptor cable, the Image Wisard software package 
and an easy-to-follow user manual. 


What you see is what you can get! 
The Image Wizard software is a powerful Windows-based image 
enhancement tool which allows colour correction and retouching in 
an amazingly easy-to-use package. You can blend, lighten, darken, 
sharpen, remove blemishes, change colours and cut-and-paste to 
your heart's content. Combine your own video images with the 
sample images included on the diskettes. In addition to video sour- 
= ces, Image Wizard also pro- 
vides direct support for 
scanners and PhotoCD. If 
you can see it, you can pas- 
te it into your document with a 
resolution of 51] x 511 pixels and 24- 
bit true colour. Best of all: The process 
` is exceptionally quick and easy. 


— 


MIRIT 


MRT micro a5. 
Stromsvn. 74, N-2010 Strømmen, Norway 
Tel.: +47 63 89 20 20 Fax: +47 63 80 12 12 
USA Tel.: +1 603 465 2830 Fax: +1 603 465 2680 
Germany Tel.: +49 8092 880 77 Fax: +49 8092 880 76 


All trademarks in this document are the property of their respective owners, 


Circle 120 on Inquiry Card (RESELLERS: 121). 


Bau | 


CURRENT STATUS: Taped out (i.e., 
design completed) 


LIKELIHOOD INTRODUCTION DATE WILL BE 
| MET: Fair 


TARGET CLOCK SPEED: 120 MHz 


ESTIMATED PERFORMANCE: 176 to 203 
SPECint92 


FABRICATION PROCESS/FEATURE SIZE: 
CMOS five-layer metal/0.6-micron 


TECHNOLOGICAL ADVANTAGES: 
Performance is estimated to be 
equal to or better than that of the 
Pentium-150, with a 50 percent 
smaller die than the original 
6x86-100. 


TECHNOLOGICAL DISADVANTAGES: Die 
size is still relatively large compared 
to that of the latest Pentiums. 


PRIMARY MARKET: Mainstream PCs. 


WHERE TO FIND: Cyrix, Richardson, 
TX, (214) 968-8388; fax (214) 
699-9857; http://www.cyrix.com. 
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Saul CPU Scorecards 


CYRIX 


Next generation: M irx 


DOSSIER: Cyrix’s first M1 chip, the 6x86-100, is crippled by a monstrously large 
die that's difficult and expensive.to manufacture. The М1тх (a code name) ad- 
dresses that problem by using five layers of metal instead of three on the same 
0.6-micron process, which reduces the die from 394 square millimeters to ap- 
proximately 225 mm". This also allows Cyrix to boost the internal clock speed to 
120 MHz. 

Cyrix is ramping up production of both the 6x86-100 and the M1rx-120 late this 
year, but don't expect to see high volumes of either chip until 1996. In fact, no- 
body will be surprised if the large-die 6x86-100 never attains high volumes; it's 
so costly it will probably be discontinued after a relatively short product life. 

In the first quarter of 1996, Cyrix plans to optically shrink the 6x86 to a 0.5- 
micron, five-layer-metal process that will reduce production costs still further 
and increase the clock speed to 133 MHz. That version should match or exceed 
the performance of a 167-MHz Pentium. In the third or fourth quarter of 1996, 
Cyrix promises that ©. 
the 6x86 will reach Set 
150 MHz. The esti- те ип Foundation | 
mated performance : 
would exceed that 
of a 180-MHz Pen- 
tium. 

If Cyrix is able 
to meet these goals, 
the company will 
likely sell all the 
CPUs it can make. 
Clock for clock, the 
6x86 beats the Pen- 
tium and is com- 
petitive with In- 
tels Рб. Indeed, the 
6x86 should easily 
outperform the P6 
when running the 
16-bit and mixed 
16-/32-bit code that 
dominates the PC 
market today. 

Meanwhile, Cy- 
rix isn't ignoring entry-level PCs. Although the company is phasing out 486 pro- 
duction late this year, it's filling the gap with the 5x86, a hybrid design that 
adopts some of the 6x86's features in a chip that's initially pin-compatible with 
32-bit 486 sockets (see "New 486 Chips Deliver Inexpensive Power," September 
BYTE). The low-power 5x86 is also ideal for notebook computers. 

Although Cyrix has had trouble getting the 6x86 into production, the compa- 
ny now appears well-positioned to take advantage of the explosive growth in 
the PC market. The P6's poor performance with 16-bit code is a lucky break for 
Cyrix, because the 6x86 will be a better choice for the millions of people using 
Windows 3.1 and Windows 95. 
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DIGIPHONE GIVES YOU BASIC PHONE SOFTWARE FOR THE INTERNET. DIGIPHONE DELUXE HAS EVERYTHING BUT THE KITCHEN SINK. 
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SEE CPU Scorecards 


CURRENT STATUS: Sampling 


LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 


TARGET CLOCK SPEED: 75 MHz 


ESTIMATED PERFORMANCE: 109 to 115 
SPECint92 


FABRICATION PROCESS/FEATURE SIZE: 
CMOS three-layer metal/0.35-micron 


TECHNOLOGICAL ADVANTAGES: 

Four-way superscalar microarchitec- 
ture; decoupled RISC-like core; spec- 
ulative, out-of-order execution. 


TECHNOLOGICAL DISADVANTAGES: 

Clock speeds are falling short of ini- 
tial targets; lengthy compatibility 
testing has delayed introduction. 


PRIMARY MARKET: Mainstream 
desktop PCs. 


WHERE TO FIND: 

AMD, Austin, TX, (800) 222-9323 or 
(408) 749-5703; http://www 
.amd.com. 
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MD 


Next generation: KS 


DOSSIER: AMD’s reputation is riding heavily on the K5, the company’s first x86 
processor to break free of Intel's designs. The birth of the K5, however, has not 
been without labor pains. 

Originally, AMD planned to ship the K5 in volume this year at clock speeds 
ranging from 100 to 120 MHz. Instead, only a few thousand K5 chips will trick- 
le out of AMD's foundries in the fourth quarter, and they will be clocked at acon- 
servative 75 MHz. 

What happened? AMD apparently underestimated how long it would take to 
verify the K5 (especially after the public furor over the Pentium bug), and the com- 
pany was overoptimistic about the K5's initial silicon. Missed deadlines and 
slower clock speeds resulted. 

But AMD is working hard to catch up. Few, if any, of the K5 chips manufac- 
tured this year on AMD's 0.5-micron process will show up in commercially 
available systems. In the first quarter of 1996, AMD plans to move the K5 onto 
its new 0.35-micron process technology, which was developed in partnership 
with HP and is centered in AMD's brand-new Fab 25 in Austin, Texas. That 
will shrink the K5's 4.2-million-transistor die to about 167 mm? and allow sig- 
nificantly higher yields. It will also permit faster clock speeds. 

AMD says its production will ramp up rapidly in 1996, enough for it to ship 
more than 5 million К55 by the end of next year. According to AMD, clock 
speeds will rise to 90 or 100 MHz in the first quarter and go beyond 100 MHz af- 
ter that. AMD hasn't released official SPEC numbers or allowed independent 
benchmarking, but based on the claim that the K5 is 30 percent faster than a 
Pentium at the same clock speed, we estimate the performance of a 75-MHz K5 
at 109 to 115 SPECint92. That should scale to about 150 SPECint92 at 100 MHz. 

Even if AMD succeeds in meeting these goals, the K5 will trail high-end Pen- 
tiums in raw performance—and then there's the Рб. AMD's answer to Intel’s sixth- 
generation CPU is supposed to be the K6, but that's highly unlikely to happen 
before 1997. Nevertheless, 
AMD should have по trou- gem 
ble selling all the chips that IP — шй 1 z == z 
it can make next year. Іп f ami m 
addition, the company is 
putting itself into a better 
position for the future; it 
recently purchased a sec- 
ond Quickturn simulator to 
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testing. o — 
Meanwhile, AMD will Ii CER COS 

keep its foundries busy by fE 

cranking out 486 chips for A look at the AMD КБе zu ed ON 


a declining but worthwhile 
market. Worldwide 486 shipments are expected to drop from 35 million this 
year to 20 million in 1996, and AMD hopes to ship most of those. AMD's souped- 
up 486 chips, clocked at 120 and 133 MHz, will compete with low-end Pen- 
tiums in entry-level PCs (see "New 486 Chips Deliver Inexpensive Power," Sep- 
tember BYTE). However, the pressure is on AMD to ramp up the K5, because the 
486 is quickly dropping off the map. 
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Because we are the only online service that offers full internet access, easy-to-use email and unsurpassed content, we have 
become a vital connection between people and their dreams. And right now, you can have 10 free hours to fly anywhere 
you'd like on this powerful service. Visit over 3000 sites. Sit in on countless forums. Surf the Net. Whatever you want to 


do, you can do it free for ten hours your first month. After that, a CompuServe membership is yours for only $9.95 a month; 
and only $2.95 an hour after 5 free hours of access every month. So give your dreams wings. Give them CompuServe. 


For a free membership kit, mail the reply card or call 1-800-487-4838. CompusServe 


©1995 CompuServe Incorporated, an H&R Block Company 
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NEXGEN 


Next generation: Nx686 


DOSSIER: Little is known about the Nx686, because the chip hasn’t been announced 
yet and NexGen doesn’t want to tip its hand to rivals AMD, Cyrix, and Intel. 
However, NexGen has stated that the Nx686 will match the performance of Intel’s 
P6 and build on the microarchitecture introduced by the Nx586 in 1994, 
That microarchitecture, dubbed RISC86 by NexGen, was the first of its kind to 
appear in an x86 processor. Similar microarchitectures have since been adopted 
opcm ae by Intel’s Pó and AMD’s K5. The basic idea is to convert the troublesome CISC 
‘ instructions of x86 software into RISC-like operations that execute in parallel with- 
in a RISC-like processor core. This approach, known as a decoupled microar- 
chitecture, allows a CISC processor to take advantage of RISC’s architectural in- 
novations and be backward-compatibile with existing x86 software. 
The Nx686 will advance this philosophy to the next logical level. Currently, the 


CURRENT STATUS: Design stage 


TARGET CLOCK SPEED: Unknown 


ESTIMATED PERFORMANCE: Unknown; 


| probably comparable to that of the Nx586 has three execution units, a three-way superscalar core, and the ability to 
| Intel P6. decode only one x86 instruction per clock. That poner up several opportunities for 
— — — —  — | improvement. The Nx686 ы — 
FABRICATION PROCESS/FEATURE SIZE: will probably have at 
CMOS/0.35- or 0.25-micron least five execution units, 
Ma aC, a р four execution pipelines, | di - , 
TECHNOLOGICAL ADVANTAGES: The and multiple decoders ca- | y Instruction cache | 
~~ Nx686 will enhance the decoupled pable of handling two or . ' 
1  RISCike microarchitecture first in- more x86 instructions per 
= troduced in the Nx586 while retain- clock: To cope with the 


increased complexity of 


3 ing the Nx586's high-speed dedi- iiis desigii; thie- Nx686 
= cated cache interface. will likely add more re- 
=. ss. =, C name registers and in- 
` | TECHNOLOGICAL DISADVANTAGES: The struction queues. 
Nx686 could reveal the future limits One thing that won’t 
of increased parallelism in a decou- change is the integrated 
pled core. cache controller and high- 
Зла ee Sa Чык speed cache interface. 
PRIMARY MARKET: Mainstream desk- The Nx686, like its pre- 
top PCs. decessor, will talk to its 
› — d es ФӘ جي ي‎ secondary cache over a 
WHERE TO FIND: NexGen, Inc., Milpi- dedicated I/O bus that 
tas, CA, (800) 863-9436 or (408) rupe ie tall apud 2 


the processor core. Intel | 
adopted this feature in the ру. branch interface mit 


P6 and went even furtber 
by including a 256-KB Тће earlier-generation Nx586 architecture, shown here, will 


static RAM (SRAM) cache probably be extended in the Nx686. 


in a multichip package. 
NexGen says it's considering this option because its foundry partner, IBM Mi- 
croelectronics, is good at making SRAM and multichip modules (МСМ). 

An example of IBM's MCM technology can be seen in a new version of the 
Nx586 that's scheduled to ship this quarter and includes both a CPU and an FPU 
die in an MCM. At the same time, a relayout and a process shrink to 0.35 micron 
have made it possible for NexGen to dramatically reduce the size of the CPU die 
to less than 118 mm?—the smallest in its class. 


435-0202; http://www.nexgen.com. 
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If you love PCs but hate the high price tags on top As опе of the world’s largest OEMs, МахТесһ has been 
peripherals, MaxTech is for you. Unmatched quality. Eye- part of many of the best-selling PC brands for over 17 
popping price-value features. Economy and great perfor- years. OEM manufacturers know Max Tech delivers 
mance on modems, notebooks, networking products, reliable, high quality and affordable products. Now 
monitors — everything you need to power up on-line. you know it too. Look for the full line of MaxTech 
MaxTech award winning products deliver the very best of personal computing products at your favorite com- 
what you want at prices you can afford. puter store now. 

The MaxTech family of products has something for For more information call 
every PC lover. Voice fax and DSVD modems with speeds 1-800-9FOR-MAX 


up to 28.8 Kbps, PCMCIA cards, the exclusive MaxTech 
Yesbook™ modular notebook computer, a full line of eth- 
emet products including HUBs, NIC cards and trans- 


ceivers, and color monitors from 9" to 21", The list goes YOUR CVC CONNECTION 
on, the prices stay low and MaxTech quality shines Manufacturer of award winning products since 1978 
through on every purchase you make. Modems * Monitors * Motherboards 

© 1995 MaxTech Corp. All brand names are the property of their respective holders. Notebooks * Networking products 
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DIGITAL EQUIPMENT 


Next generation: Alpha 21164A 


DOSSIER: The Alpha adheres more closely to the RISC philosophy than its com- 
petitors by stripping away every ounce of fat from the hardware and instruction 
set in favor of the fastest possible data path. Alpha designers believe that a faster 
clock will buy you what other chips achieve through fancy hardware. The prin- 
ciple appears to work: The 21164 was the fastest single-chip microprocessor in 


E. CURRENT STATUS: Sampling in first 
| quarter of 1996 


“LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Unknown 


TARGET CLOCK SPEED: Over 300 MHz 


ESTIMATED PERFORMANCE: 
500 SPECint92; 700 SPECfp92 


FABRICATION PROCESS/FEATURE SIZE: 
CMOS/0.35-micron 


X TECHNOLOGICAL ADVANTAGES: 

1 The Alpha 21164A retains the mi- 

. |  croarchitecture of the 21164, a four- 
way superscalar design with ex- 
tremely simple, stripped-down data 
paths that allow it to be clocked 
faster than other vendors' chips. 


TECHNOLOGICAL DISADVANTAGES: 

4 Ataround $3000, the Alpha 21164 
т^ is the most expensive RISC chip on 
` | the market, and the 211644 Is likely 
| to retain this distinction. The latest 
= version depends more on compiler 

| | quality to achieve maximum through- 
M put than some competitors. For opti- 
` mum throughput, the chip must clus- 
ter instructions into groups of four 
EM that execute together, and this task 
2 is left entirely to the compiler. 


PRIMARY MARKET: Scientific and engi- 
neering workstations and high-end 
Windows NT and Unix servers. 


WHERE TO FIND: Digital Equipment, Hud- 
son, MA, (800) 332-2717 or (508) 568- 
6868; semiconductor@digital.com. 
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the world when it was launched in 1995, with 
three times the integer performance of a Pen- 
tium/100 and faster FPU performance than 
Mips' R8000 supercomputer chip set. The 
next-generation 21164A's layout has not 
changed, but the chip will apply a process 
shrink and compiler enhancements to deliv- 
er even more SPECmarks. 

The 21164 family eschews out-of-order 
execution, relying instead on smart compilers 
that can sequence code to minimize pipeline 
stalls. At 9.3 million transistors, these chips 
have the largest transistor budget of any CPUs 


made so far, but most of them are used for 


cache-memory cells. The 21164 design has 
relatively small (8-KB) direct-mapped pri- 
mary caches, but it's the first CPU to place a 
large (96-KB) secondary cache actually on- 
Chip for minimum latency. Intel's P6 has its 
secondary cache in the same package, but 
not on the same silicon slice. 

The 21164 family has four execution units 
(two integer and two floating-point) and can 
issue two instructions of each kind per cy- 
cle. It has a four-stage instruction pipeline 
that feeds into separate integer, floating-point, 
and memory-execution pipelines. Compared 
to other next-generation RISC chips, the 
21164 has pipelines that are relatively deep 
and simple, for high clock speeds. 

The instruction pipeline doesn't do any 
complex checking for data dependencies or 
issue any instructions out of order. If the cur- 
rent four instructions cannot all be issued into 
different execution units, the instruction pipe- 
line stalls until they can. Unlike its compet- 
itors, the 21164 doesn't use register renaming; 
instead, it updates architectural registers di- 
rectly once a result has reached the final 


verum 


writeback stage of the pipeline. To avoid delaying any dependent instructions, the 
chip has extensive register-bypass routes so that shared operands are available well 


before the write-back stage. 


Digital intends to push the Alpha for NT servers rather than for the more tradi- 
tional Unix. Coupled with keener pricing, this could become a winning strategy. 


YOU'D SMILE TOO IF YOU JUST CUT YOUR 


KYOCERA SUCCESS STORY #559 


BACKGROUND: Switched from _ ~ 

HP to Kyacera. Recently 

purchased 150 Kyocera 
“cartridge-free” "printers. 


KYO-SAVINGS: More than 
$100,000 in the first year. 
4 ; 
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INTRODUCING THE NEXT GENERATION 

OF “CARTRIDGE-FREE” PRINTERS 

FROM KYOCERA. 

They're incredibly fast. Advanced. And reliable. 

So how come they cost 50% less to operate 
I than HP? and Lexmark" printers? 


of “cartridge-free” printers: 
• 300 and 600 dpi Because the largest printer expense isn't the 
* 4, 10 and 18 ppm cost of the printer — but the cost of all those 
> Internal NIC А , 
+ Multi-protocol support expensive toner cartridges you have to buy. 
* Modular paper-handling Kyocera? printers are the first — 
Du Sin eared 
+ Energy Star compliant and only — laser printers with 
long-life imaging components, so 


^. MEN you never have to replace expensive cartridges. 
"CARTRIDGE-FREE" TECHNOLOGY 
REDUCES PRINTING COSTS BY 5076. 
Over time, the savings can be enormous. 
One printer alone could save you $3,700* the 
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NETWORK PRINTER COSTS IN HALF. 


first year. Depending on your network, your 
savings could be hundreds of thousands, even 
millions of dollars. 

That's not all you'll save with Kyocera. Qur 
modular paper-handling options give you the 
flexibility to upgrade over time, as you need it. 
You'll even save space with our extra small 
footprint. So why pay more forthe 7 1 1 
same speed, performance and E 
reliability? a" S 
CALL 1-800-232-6797 FOR A FREE 
DEMO: “HOW TO CUT YOUR PRINTER 
COSTS" ASK FOR DEPT. 1015. 

Every Kyocera printer is backed by a 5 billion- 
dollar company that's world-renowned for 
service, support and leading-edge technology. 
Call today. And soon you'll be smiling, too. 


‘KYOCERG 


Боё *Based on duty cycle of 20,000 pages per month at list prices. Allow 4 weeks delivery for the demo disk. © 1995 Kyocera Electronics, Inc. Kyocera is a registered trademark of Kyocera Corporation 
08515 Energy Star does not represent EPA endorsements of апу product or service. Al) other product ar service names mentioned herein may be trademarks or registered trademarks of their respective owners. 


SA CPU Scorecards 


CURRENT STATUS: Sampling 
LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 


~ 


TARGET CLOCK SPEED: 200 MHz 
„АЕ ^ | 
ESTIMATED PERFORMANCE: 

300 SPECint92; 600 SPECfp92 
eee CE 
FABRICATION PROCESS/FEATURE SIZE: 
CMOS/0.35-micron 


TECHNOLOGICAL ADVANTAGES: 

The 64-bit R10000 has five function- 
al pipelines, so it can potentially ex- 
ecute up to five instructions in any 
given cycle. With two double-preci- 
sion FPUs, the R10000 is optimized 
for high floating-point performance. 


TECHNOLOGICAL DISADVANTAGES: 

For best performance, the off-chip 
secondary cache needs to be built 
from expensive SRAM. 


PRIMARY MARKET: Graphics worksta- 
tions, symmetric multiprocessing 
(SMP) servers, and supercomputers. 


WHERE TO FIND: Mips, Mountain View, 
CA, (415) 933-6477; fax (BOO) 446- 
6477; http:/ /www.mips.com. 
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MIPS 


Next generation; R10000 


DOSSIER: The R1.0000 inherits its superscalar design from the R8000, which was 
created for the scientific supercomputing market. But the R10000 is intended 
for more mainstream applications. The R10000’s adoption of dynamic instruction 
scheduling, which reduces the need to recompile software that's written for old- 
er-generation processors, is of particular benefit to Mips partner Silicon Graph- 
ics, which has a back-catalog of large and complex graphics applications. 

The R10000 is the first single-chip superscalar processor from Mips. It features. 
dynamic branch prediction to minimize pipeline stalls, with up to four levels of 
speculative execution, using register renaming to ensure that no results are com- 
mitted to the real registers until the branch is resolved. The chip maintains a 
"shadow map" of its rename register mappings. In the event of a mispredicted 
branch, it just restores this map rather than having to clear registers and flush 
buffers, which reduces the penalty to one cycle. 

The R10000 also features a radical out-of-order execution scheme. Instruc- 
tions remain in program order through the first three pipeline stages, but follow- 
ing that they divert into one of three queues (which wait on the integer ALUS, the 
FPUs, or the load/store unit). These queues get served in whatever order that 
their resources become free. 

Program order is eventual- 
ly restored by always "gradu- 
ating” (which is Mips jargon E 
for retiring) the oldest instruc- E Í——— num prem 
tion first. This also ensures @ A rers A kc 
precise exception reporting. 5 qe 
This hardware-assisted in- 
struction reordering offers a 
great advantage to end users, 
because code that's written for 
Mips's older, scalar CPUs B St sm 
(e.g., the R4000) will gain al- M ny Ке | аря" 
most the entire speed benefit ШЫ es lee fame oF 
without needing tobe recom- ЕЕЕ "E ám t 
piled. | Jd Decode | |n ne 

Although it has the poten- MINE zz 
tial to issue five execution in- 
structions per cycle, the Mips ШИГЕ 
R10000 can fetch and retire pesi 
only four; a fifth cannotcom- $ 
plete on the same cycle. Nev- 
értheless, this excess of dis- CEN CARE. EN 
patch bandwidth offers more — !Win E npe Enc 
flexible opportunities for in-  9PECfp92 speeds. 
struction scheduling, which means that the R10000 can complete four instructions 
per cycle for more of the time. 

One of the twin double-precision FPUs handles addition; the other processes 
multiply/divide and square-root functions. The latter is further split into two sub- 
units that can execute a division operation and a square-root operation in paral- 
lel. An on-chip processor-bus interface permits up to four R10000s to be clustered 
in a multiprocessor configuration without requiring any glue logic. 
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COMPUTEX TAIPEI June 6-10, 96 
The 16th Taipei International COMPUTEX TAIPEI is your gateway to 
Computer Show™ . 


computing success. The show is a door 
opening onto a world of industry inno- 
vation, and an excellent opportunity to 
see the absolute best of PC equipment 
and Taiwan's leaping multi-media 
industry. COMPUTEX TAIPEI is also 
never short on information, featuring a 
huge range of seminars and speeches 
on the latest industry trends. So it's 
simple. If you want to profit in the IT 
business this year, COMPUTEX 


ING 


INGENIOUSLY PRODUCED 


| | 


TAIPEI will give you the edge you 
need--the cutting-edge. Come and see 


the ingenious products of Taiwan. 


Circle 67 on inquiry Card. 


China External Trage Deveispment Council 
5 Hsinyi Ad., Sec. 5, Taipei, Taiwan, R.O.C. 
Tel: 886-2-725-1111, Fax: 886-2-725-1314 


Venue: 
Taipei World Trade Center Exhibition Hal! 
(TWTC) 


a5 i 
Taipel World Trade Canter 


For more exhibition information, please contact 
the organizer. 


Sa CPU Scorecards 


CURRENT STATUS: Design 


MET: Excellent 


| ESTIMATED PERFORMANCE: 
| 350 to 420 SPECint92; 550 to 660 
SPECfp92 


| FABRICATION PROCESS/FEATURE SIZE: 


Five-layer-metal CMOS/0.3-micron 


TECHNOLOGICAL ADVANTAGES: 

Î The UltraSpare-Il is a 64-bit, four-way 
superscalar CPU that Sun optimized 
for multimedia and networking appli- 

~ cations rather than for outright CPU 

performance. 


| TECHNOLOGICAL DISADVANTAGES: 

LM The lack of hardware assistance for 
| instruction reordering places a pre- 
mium on compiler quality and re- 
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quires companies to recompile older 
T software to reap the benefits of the 
` | UltraSparc's enhancements. 
p 
` | PRIMARY MARKET: 
3B Multimedia workstations. 
Gp 


4  WHERETO FIND: Sun Microsystems, 


| Sunnyvale, CA, (800) 681-8845 or 
: + (408) 774-8119; http://www.sun 
| .com/sparc/Net.Engine. 
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LIKELIHOOD INTRODUCTION DATE WILL BE 


TARGET CLOCK SPEED: 250 to 300 MHz 


UN MICROSYSTEMS 


Next generation: UltraSparc-1l 


DOSSIER: An early adopter of RISC technology, Sun specified SPARC in 1988 as 
a scalable, “future-proof”. architecture: However, by 1993, the SuperSparc im- 
plementation had begun to lag badly behind its competitors. 

The UltraSparc, the fourth SPARC generation, will make up much of that lost 
ground. It contains no less than nine execution units: two integer ALUS, five 
FPUs (two for floating-point addition, two for floating-point multiplication, and 
one for floating-point division/square roots), а branch-processing unit, and a 
load/store unit. The UltraSparc has dynamic branch prediction integrated into 
its primary instruction cache and speculatively executes predicted branches, but 
it cannot issue instructions out of order. Itrelies on optimizing compilers to order 
them well. 

The SPARC architecture has always offered register windows, eight overlap- 
ping banks of 24 duplicate registers that can preserve the processor state during 
context switches instead of doing an expensive write to memory. Compiler writ- 
ers have often found these windows insufficient, so the UltraSparc adds an extra 
mechanism whereby a fresh window of eight registers becomes available every 
time an interrupt, memory management unit (MMU), or other trap occurs. This 
should greatly speed up the handling of multithreaded code. 

To get high sustained system bandwidth, the UltraSparc uses a hierarchy of 
decoupled buses. The memory bus is 128 bits wide and runs at full processor 
speed. This connects via buffer chips to a 128-bit sum bus that runs at half, one- 
third, or one-fourth the core.speed. Аран Ж un س‎ 
At the slowest leve], the SBus is used 
for I/O to low-cost peripherals. | 

Sun implements this scheme at | I-Cache IMMU 
the hardware level by a crossbar И БЕИ 
switch chip, which is part of the sup- 
port chip set. This chip can isolate dM 
the memory bus from the I/O bus Grbuping 
so that instead of stalling during |1 a 
memory reads, the CPU continues 
writing to graphics or other I/O de- 
vices. The effect of this scheme is 
high overall bus utilization and sus- 
tainable 1.3-GBps throughput. 

The UltraSparc-II uses the Visu- 
al Instruction Set (VIS), which in- = s 5 p y 
cludes 30 instructions for handling | desc | T ms re |; DMMU 
multimedia, graphics, imaging, and # 3 = 
other integer-oriented algorithms. 
VIS instructions include addition, 
subtraction, and multiplication op- 
erations, which-allow up to eight integer byte-wise or halfword-wise operations 
to be performed in parallel with a load or store operation and a branch in a single 
clock cycle. 

This approach can be used to improve video performance. For example, for al- 
pha blending (i.e., superimposing one image on top of another with a translucent 
top image), VIS includes instructions specifically designed to multiply:the alpha 
value by the pixel values, a process that can take many floating-point operations. 


Floating Paint/ | 
GraphicsilniL i 


intager Unit 


Sun Microsystems' UltraSparc offers nine 
execution units. 


You're Buying A Modem At Present, 
Get One With A Future. 


Why put off buying the new standard in PCMCIA 


(PC Card) modems for tomorrow if you can enjoy ils 
advantages today? 


The new standard: Our 28.8 with the XJACK* Connector 


— ——— 
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In the PCMCIA slot, XJACK" pops out for use and back in for travel 


The Megahertz 28.8 modem lets you establish 
high-speed, dial-up Intemet and on-line service 
connections right now. Which means faster downloads 
and lower phone bills. 

And connecting couldn't be easier. Our built-in 
XJACK" connector pops out for standard RJ-11 phone 
cord connections, giving you one less cable to carry or 
lose. Independent tests have also proven it the most 


Designed for 


Microsoft* 
Windows 95 


durable PC Card connector around. Plus, intelligent 
installation, with plug-and-play support, gels users up 
and running fast. 

Our focus on mobile users’ needs has made 
Megahertz the PC Card modem leader. It's helped us 
eliminate nolebook compatibility problems and simplify 
upgrades with Flash DSP and Flash ROM. 

The Megahertz Digital Line Guard feature 
protects the modem from damage caused by accidental 
connections to higher-voltage PBX or digital lines. 
And adherence to the V.34 industry standard ensures 
improved performance, compatibility and reliable, 
high-speed connections. 

So don't just buy a modem that solves your needs 
now. Buy the modem with the future built in. The 
28.8Kbps, V.34 modem from Megahertz. 


For details, call 1-800-LINKING, ext. 4324, or visit 
our web page at http://www.xmission.com/~mhz 


"Meg 


ahertz 


Linking Your Worlds 


Ethernet«Modem 
with XJACK* 


Cellular Madem 


li PN 


Megaherts offers 
a complete line of 
indusiry-leading mobile 
connectivity solutions. 


The XJACK connactor is U.S, Patent Nos. 5,183,404, 5,336,009 and 5, 338,210, property of Magahertz Corporation. 1995 Megahertz Corporation, Megahertz, the Megahertz logo, XJACK and Linking Your Worlds are all registered trademarks of 
Megahertz Corparation. Megahertz is a wholly owned subsidiary of U.S. Robotics Corporation. Megahertz is licensed by Spectrum Celtular Corporation. All other product names are trademarks or registered trademarks of their respective holders. 
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CURRENT STATUS: Sampling 


LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 


TARGET CLOCK SPEED: 200 MHz 


ESTIMATED PERFORMANCE: 
Greater than 360 SPECint92; 
greater than 550 SPECfp92 


FABRICATION PROCESS/FEATURE SIZE: 
CMOS/0.5-micron 


TECHNOLOGICAL ADVANTAGES: HP is the 


only RISC vendor to leave its primary 
instruction and data caches off-chip, 
where they can be made to be sever- 
al megabytes in size. (RISC cores 
designed solely for maximum pro- 
cessing speed often perform badly 
on data sets that are too big to fit in 
the cache.) 


TECHNOLOGICAL DISADVANTAGES: The 


off-chip caches run at full CPU speed 
and so need to be created with ultra- 
fast SRAM, which makes them ex- 
pensive to build. 


PRIMARY MARKET: Commercial data 


processing; engineering and scien- 
tific workstations. 


WHERE TO FIND: Hewlett-Packard, Cu- 


pertino, CA, (408) 447-A747; fax 
(408) 447-7983. 
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HEWLETT-PACKARD 


Next generation: PA-8000 


DOSSIER: Hewlett-Packard was an early entrant into the RISC market, launching 
its first 32-bit PA-RISC processor in 1986. Practically all PA-RISC chips go into 
HP’s 9000 series workstations. HP shipped enough of these machines from 1991 
to 1993 (prior to the introduction of PowerPC systems) to make PA-RISCs the 
biggest-selling RISC chips in dollar volume. 

HP set up the Precision RISC Organization (PRO) to promote the use of its chips 
by other manufacturers. Then, in 1994, HP dropped the bombshell that it was 
teaming up with Intel to create a new architecture. This throws doubt on the fu- 
ture of the PRO. 

The PA-8000 is a 64-bit, four-way superscalar design with a radical out-of- 
order execution scheme. The chip has 10 function units: two integer ALUs, two 
integer shift/merge units, two floating-point multiply/accumulate (MAC) units, two 
floating-point divide/square-root units, and two load/store units. The MAC units 
have a three-cycle latency and are fully pipelined for single-precision processing 
to deliver up to 4 FLOPS per cycle. The divide units have 17-cycle latency and are 
not pipelined, but they can be run concurrently with the MACs. 

The PA-8000 uses a 56-instruction-deep instruction reorder buffer (IRB), 
which looks ahead to the next 56 instructions in the stream to find four that can 
execute in parallel. The IRB actually consists of two 28-slot buffers: The ALU 
buffer holds instructions for the integer unit and FPU, and the memory buffer holds 
load/store instructions. 

Once an instruction has been stored into an IRB slot, the hardware watches all 
instructions being dispatched to the function units to see whether any of them sup- 
plies one of the operands for the in- 
struction in the slot. The instruction 
in the slot runs only after the last in- 
struction for which it is waiting has 
been dispatched. Each of the IRB’s 
two buffers can dispatch two in- 
structions per cycle, and in all cases 
it's the oldest instruction in the buffer 
that gets issued. Since the PA-8000 мив і: T 
uses register renaming and retires in- ws uw S 
structions from the IRB in program 
order, it maintains a precise excep- : 
tion model. 5 

HP designed the РА -8000 espe- 
cially for commercial data process- 
ing and complex computational ap- 
plications, such as genetic engineering, 
where data sets tend to be too big 
to fit into any conceivable on-chip 
cache. Thus, the PA-8000 employs external primary data and instruction caches. 
The slots in a third 28-slot buffer, called the address-reorder buffer (ARB), are as- 
sociated one-to-one with the slots of the IRB's memory buffer. The ARB keeps 
the virtual and physical addresses of all dispatched load/store instructions. In ad- 
dition, the ARB permits loads and stores to execute out of order while maintain- 
ing coherency, and it effectively hides the long latency associated with the ad- 
dressing of off-chip caches. 
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Off-chip instruction and data caches make 
HP's design unique. 


FLOATING 


РИН 
UNITS 


Finding a single source for all your on-line data storage and retrieval. A 28 | f | 
mass storage needs, from WORM to platter 42 GB single drive, 24 platter a | 
multifunction, is definitely а big 36 GB dual drive, 50 platter 75 GB 7 У Ыы 
advantage. With this in mind, one dual drive and a 300 platter 450 GB 
name continues to rise to the top: multi-drive jukebox. | 
тиш. Мормон Ob ba tie All four models offer major advantages. A | 
security of true WORM and the (1) Tamesis 
flexibility of ЙАШ OPERATING SYSTEM storage capaci Li. j 
multi- SUPPORT ~ ge capacity | n | 
— ОЕШ Û DOS, Windows, Mac, Novell, 0502, su, and quick and ! Т | 
its wide DUNE DOS Windows мас Novel os — 828) NM. а E Ab af | 
range of “Oplisys - a 005, Windows, Banyon, 300M, Novell dene 

БЕ " Compact size. 
optical — 2 X ftd АЈ, NES, TCPAP IPX, Network Envir. (3) Their 
drives and Software Arcis. Macintosh ability to 
ears 4 EN utilize either 
— E Ins m OPERATING SYSTEM Rewritable or 
DA ar BERE Write Once 
Panasonic's (рі | = E wos. Novel еч < 
sings арешбир — ag |. Windows, Novell _1 increased 


worm. © € 7. Wd | flexibility. 


The ‘Palindfome ETT, 
Panasonic PowerDrive 
LF-5300A 5 1/4” WORM Optical Keep your сус open for PowerDrive, 
Disk Drive. Ideal for backup/archival, P ——— 2-in-1 drive. PD 
CAD/CAM and image storage. It’s combines optical disk storage tech- 
large capacity (1.4 GB) and small size nology with the added convenience 
makes it an excellent choice if you're of a 4X speed CD-ROM player. 
starved for space. Phase Change media fn the high capacity storage arena, 
makes it highly reliable and secure. Panasonic has definitely come out 
swinging. And with their huge 
Multi-function. selection of optical disk drives and 


Panasonic LF-7300A/LF-7304. jukeboxes in every imaginable capacity, 
The best of both WORM and re- they are definitely a contender to be 


writable capability in a single drive. reckoned with. 
High capacity (1.5 GB) and fast read | 
and write times, aided by _ 

Panasonic’s Phase ‹ 

Change technology, E 

provides low cost =] 

storage for many 

data, imaging 

and CAD/CAM 

applications. 


Multi-function 
Autochangers. Pie 
Panasonic offers a | | Еч Wt Sore 
full range of jukebox" | 1 ج‎ ." 

solutions Бе: e 
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LIKELIHOOD INTRODUCTION DATE WILL BE 


MET: Good 
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TARGET CLOCK SPEED: 133h MHz 


- Wo 


ESTIMATED PERFORMANCE: 
225 SPECint92;. 300 SPECfp92 


FABRICATION PROCESS/FEATURE SIZE: 
CMOS/0.5-micron 


"ыт 


TECHNOLOGICAL ADVANTAGES: The 620 
can software-switch between 64- 
and 32-bit modes. It can also switch 
between big-endian and little-endian 
modes; this will be useful for run- 
ning mixed OSes, as is envisioned in 
ІВМ" s future plans. _ 


TECHNOLOGICAL DISADVANTAGES: The 
performance of the 620 lags behind 
that of other next-generation RISCs. 


PRIMARY MARKET: Graphics worksta- 
tions, SMP servers, paralle! super- 
computers, and Macintoshes. 
WHERE TO FIND: For Motorola informa- 
tion: (800) 845-6686 or (512) 434- 
1502; http://www.mot.com 
.PowerPC/ or Motorola@Selectnet 
.BGA.com. For IBM information: 
(800) 769-3772. 
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POWERPC ALLIANCE 


Next generation: PowerPC620 


DOSSIER: The PowerPC620 is the first 64-bit implementation of the PowerPC ar- 
chitecture. With 64-bit registers and internal data paths, and 7 million transistors, 
the 620 uses a larger die than—and is almost twice as complex as—the Power- 
PC 604. The 620 is a four-way superscalar design with six execution units: three 
integer ALUs, an FPU, a load/store unit, and a branch unit. The latter performs 
four-level branch prediction and speculative execution using a register-renaming 
scheme. 

The microarchitecture of the 620’s RISC core is similar to that of the 604. It dif- 
fers mainly in its wider registers and data paths, and it has more reservation sta- 
tions for speculative.execution. Most of the overall performance enhancements 
come from a much-improved bus interface. There is now a 128-bit-wide memory 
interface that can fetch two 64-bit longwords per bus access and a 40-bit address 
bus that can address 1 TB of physical memory. 

The bus interface offers integral support for a second-level cache of up to 128 
MB, which can run at 100, 50, 
or 25 percent of the CPU's 
clock speed. This allows flex- 
ibility for the price of the 
memory parts used. The bus 
interface uses pipelined snoop 
responses, which reduce the 
latency due to bus snooping 
in SMP systems and improve 
throughput. 

The 620 has the same 16- 
entry reorder buffer as the 
604, which tracks. instructions 
from dispatch to completion 
to facilitate out-of-order exe- 
cution. However, the 620 re- 
leases up to four rename buf- 
fers per cycle (compared to 
the 604’s two), making them 
more available to other in- 
structions in the pipeline. Asa — 
result, the 620 needs only 16 | 
rename buffers, compared to (>. 
the 604's 20. n 

Nevertheless, the Power- 
PC's challenge to Intel seems 
to have lost some of its mo- 
mentum. The alliance's declared intention was to offer twice the A UN 
mance value of a comparable Intel CPU. The 601 processor achieved this against 
the Pentium. Since then, however, Intel has been progressively narrowing the 
gap in terms of maximum integer performance. A 200-MHz 620 processor may 
appear in mid-1996, but a 200-MHz P6 will also arrive around then. While Mo- 
torola continues work on a fast 604+ chip, other RISC vendors, including Mips 
and HP, seem to be overtaking the PowerPC alliance in the absolute-perfor- 
mance stakes. 
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Dataproducts’ Typhoon 8 is the Leave your network printing So get up to speed. 

ultimate desktop printer. With problems behind. At $5,199, we've broken the price 
stunning, typeset-quality 1200 dpi The Typhoon 8's patented Virtual barrier to the next level of printing. 
resolution, full-bleed 11" x 17" Printer Technology (VPT'") 


handles multiple Call today and ask about our 
protocols and free PostScript fax/modem offer 


аннын P 1-800-980-0374 
ЁД Dataproducts 


for up to 64 
Taking your printing needs by storm 


imaging, Adobe 
PostScript® Level 2, 
PCL 5 and now, free 
camera-ready faxing, 
the Typhoon 8 takes 
laser printing to 
incredible new heights. 


users on your 
network! 
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WHY THE 615 MATTERS 


Even though it’s not in the British Museum’s collection, emulation is RISC’s Rosetta stone 


LINLEY GWENNAP 


really use. Most RISC machines, however, can 
only sip slowly from the software spring. 

One of the most intriguing answers for ex- 
panding the RISC software base is IBM’s secre- 
tive PowerPC 615 project. IBM only grudgingly 
admits the project even exists. Although techni- 
cal details are unavailable, reliable sources tell 
us this hybrid chip will natively run both Power- 
PC and x86 code. It is scheduled to ship in the 
second half of 1996. But the 615 has encoun- 
tered many delays due to the complexity involved, 
so its shipping date could slip further. (See the text 
box "We Build a 615” for details on how a first- 
generation 615 might be built. Also see the text 
box “Alternate Views of the 615” on page 200 for 
details on a Pentium-pin-out design.) 

Several roadblocks stand in the way of com- 
pleting the 615. IBM has designed its own Blue 
Lightning 486, but certain restrictions in the Intel 
license would force IBM to design a clean-room 
x86 core for the 615. To properly execute x86 
code, the PowerPC's memory management unit 
(MMU) and caches must be modified to cor- 
rectly handle x86 quirks, such as unaligned ac- 
cesses, segmentation, and self-modifying code. Fi- 
nally, the entire design must be tested and verified 
to properly execute two distinct instruction sets, 
a task that has never been achieved. 

If IBM executes this strategy well, it will have 
a chip that outruns the fastest Pentium chips when 
executing native-PowerPC code, while delivering 
strong Pentium-class performance on x86 appli- 
cations. The price premium to end users could 
be only $30 to $40 over the price of a traditional 
PowerPC system. Such a system could convince 
users of x86-based PCs to switch to the PowerPC 
because they could keep their old software and 
gradually ease over to new RISC applications. 


Better Software Could Win Out 

But not everyone is convinced that the 615 is the 
best approach. Software emulation is the most 
common tactic RISC vendors use for building a 
software base. The best example is the 68000 
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emulator that Power Macs use to execute software written for 
older Macs. The emulator examines each 68000 instruction, de- 
codes it, and faithfully—if considerably more slowly—repli- 


oftware is like water for a computer: Even the best hard- cates the actions that would have occurred in a real 68000 CPU. 
ware can't thrive without it. Intel-compatible PCs are 
awash in applications software, more than the platform can 


Another option is the two-headed beast Apple sells: a system 
that has 486 and PowerPC chips in the same box. The cost of 


We Build a 615 


Our hypothetical design combines an x86 and a PowerPC 604 processor on 
one chip. By using the same package, the processors can share all external 
memory, support logic, the FPU, and even the on-chip cache to reduce costs. 

We chose a 486 core because it is less than one-third tlie size of the Pen- 
tium core. Even so, the 486 with necessary modifications would make the die 
size of this 615 about 20 percent larger than a standard 604 chip. The 486 
should be ahle to keep up with the clock speed of the 604; both could reach 
133 MHz in current IC processes. At this speed, the combined chip would 
deliver roughly 75-MHz Pentium performance for x86 software and 150-MHz 
Pentium performance on native-PowerPC software. By the second half of 
1996 (when IBM's 615 may debut), process advancements should allow both 
the 486 and 604 cores to reach as high as 180 MHz, giving a proportional 
increase in performance. 

The Pentium's FPU is significantly faster than the 486's. But our design 
leverages the fast PowerPC FPU to achieve results competitive with a Pen- 
tium's, even with some 486-related overhead in the shared design. 

The 486 core natively executes x86 instructions. This approach is faster 
and simpler from a design standpoint than alternatives that involve decoding 
and converting x86 instructions into RISC instructions. For a first-generation 
device, we think it makes sense to use a simple x86 core rather than adding 
a bulky translation unit. Translating x86 code into the PowerPC’s RISC in- 
struction set is difficult and may require modifications to the PowerPC core 
to handle x86 condition codes and other features. 

Finally, a native-PowerPC OS would handle such things as the PC BIOS and 
core logic. DOS applications that directly access the hardware would have to 
be emulated, as in SoftWindows today. Performance would be mediocre for 
these types of programs. 

As we have designed It here, the 615 would cost about 30 percent more to 
build than a standard PowerPC 604. At current margins, this would be an 
additional $30 to $40. However, business considerations would probably en- 
courage a vendor such as IBM to sell the chip without charging a premium. 


including two processors, along with their 
associated memory and support chips, 
makes this an expensive option that’s 
unappealing to PC buyers. 

A third alternative is to improve the per- 
formance of software emulation with hard- 
ware "assist" functions that speed up the 
emulator. For example, a new RISC in- 
struction called decode x86 could quickly 
translate an x86 instruction into an inte- 
ger offset; current emulators must extract 
fields and do table lookups to decode in- 
structions. Another assist would imple- 
ment in hardware the x86 condition flags, 
which are difficult to emulate. 

These and other assist functions could 
be added to a standard RISC chip at little 


16-KB INSTRUCTION CACHE. 
A PowerPC design modified to 
support cache coherency (for 
self-modifying code). 


POWERPC FPU. 

Shared with the 486 
core to deliver fast 
execution of floating- 
point-math instructions 
and reduce the die size. 


POWERPC 604 
INTEGER CPU CORE. 7 
Executes up to three 
PowerPC instructions ' 
per cycle. D. 


MEMORY MANAGEMENT UNIT. 
A PowerPC design modified to 


support x86-style segmentation. | | 
і 
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cost. Such changes could cut Бу half the 
number of RISC instructions needed to 
emulate a CISC instruction. Even this strat- 
egy, however, leaves the x86 programs 
running at no better than a third of the 
speed of native code, and even that per- 
formance achievement requires specially 
modified RISC chips. 

A more promising approach is to con- 
vert the x86 code into RISC instructions 
using a technique called binary transla- 
tion. A special program converts each x86 
instruction into one or more RISC in- 
structions, creating a new version of the 
program that can execute natively on the 
RISC processor. Many x86 instructions 
can be replaced by a single RISC instruc- 
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* 16-KB DATA CACHE. 
A PowerPC design 
modified to allow 
unaligned data accesses. 


tion, and most of the rest require only two 
or three. The translated program could run 
at 50 percent to 80 percent of the speed of 
a program that has been ported directly to 
the RISC platform. 

The advantages of translation are good 
performance, no added hard ware cost, and 
the ability to run on existing RISC chips. 
But the translation technology is tricky. 
No vendor has produced an x86-to-RISC 
translator that is reliable and delivers ade- 
quate performance, Digital Equipment has 
deployed a VAX-to-RISC translator for 
its Alpha processors and may be the clos- 
est to delivering a viable x86 translator. 

If a vendor makes binary translation 
work, it could make obsolete hardware 


RISC VERSUS CISC 
INSTRUCTION PROCESSING. 
A mode bit in a control 
register sends instructions to 
the correct CPU. 


Pi 


_~ 486 INTEGER CPU CORE. 
^ Executes up to one x86 
instruction per cycle. 


POWERPC 60X BUS 
اس‎ INTERFACE. 

It could be replaced 
by a Pentium-style 
bus interface for 
compatibility with low- 
cost PC system logic 
(see the text box 
“Alternate Views of 


the 615”). 
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аша Why the 615 Matters 


solutions such as the 615. In any case, 
watch for RISC PCs with fast x86 emula- 
tion coming to a store near you by the end 
of next year. These systems could begin 


to break the software stranglehold the x86 
has on the PC industry. B 


processor Report, an industry newsletter from 
MicroDesign Resources (Sebastopol, CA). 
You can contact him on the Internet or BIX at 


Linley Gwennap is the editor of the Micro- — editors bix.com. 
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Alternate Views of the 615 


TOM R. HALFHILL 


What if almost everything that has 
been written about the PowerPC 615 is 
backward? What if IBM's goal is not to 
bring x86 compatibility to PowerPC sys- 
tems, but rather to bring PowerPC com- 
patibility to x86 systems? 

The difference is subtle but crucial. It 
means IBM would have to design a Pow- 
erPC chip that works on standard PC 
motherboards and performs as well as 
the latest x86 processors. Yet, the same 
chip would also make its native instruc- 
tion set visible to PowerPC-compatible 
OSes and applications. In other words, 
you'd get the same multiplatform com- 
patibility that has been rumored all along 
for the 615, but within an ordinary PC 
instead of a system based on the Pow- 
erPC Reference Platform (PReP), Com- 
mon Hardware Reference Platform 
(CHRP), or Power Mac architectures. 

Sources close to the project, but who 
Spoke to us on the condition of anonym- 
ity, say IBM is developing exactly that 
kind of chip. Sources say this version 
of the PowerPC 615 will fit a Pentium 
socket on existing PC motherboards and 
deliver Pentium-level performance at a 
comparable price. It will also run native- 
PowerPC software at speeds competi- 
tive with other PowerPC processors. 

This scenario raises a host of techni- 
cal and marketing questions that only 
IBM can answer, and IBM isn't talking. 
However, by interviewing sources close 
to IBM, BYTE has pieced together an in- 
triguing view of the PowerPC 615. 

First of all, such a chip is technically 
feasible; similar x86 processors exist 
today. Intel's P6, AMD's K5, and Nex- 
Gen's Nx586 all use a hybrid CISC/RISC 
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design known as a decoupled 
microarchitecture. This design 
combines a RISC-like execution 
core with a sophisticated x86 
instruction decoder. The de- 
coder translates x86 CISC in- 
structions into simpler RISC- 
like operations that execute 
more efficiently in a superscalar 
RISC core. It’s a way of adopt- 
ing the advantages of RISC 
while maintaining compatibility 
with x86 software. 

Sources say that IBM is de- 
veloping a similar chip that 
uses PowerPC as the RISC 
core. The chip also has an x86- 
style bus architecture and a 
Pentium pin-out, so it fits into 
Pentium sockets. However, un- 
like the Рб, K5, and Nx586— 
which use RISC-like instructions 
for internal purposes only— 
IBM's hybrid CPU can make 
both instruction sets visible to an OS. 

One catch, according to sources, is 
that the hybrid chip can't easily switch 
between x86 and PowerPC modes. You 
have to boot up the system In one mode 
or the other to get full performance. Also, 
one source said the chip has a “fairly 
big die," which would make it relatively 
expensive to manufacture, But he said 
it's still cheaper than putting x86 and 
PowerPC processors in a system. 

Another drawback is that a hybrid CPU 
on a PC motherboard would need special 
versions of Windows NT and 05/2, apart 
from the existing PReP/CHRP versions. 
And it almost certainty wouldn't run the 
Mac OS, which supports the largest in- 


Pentium-Pin-out PowerPC 


‘86-compatible | - 
Qus architecture [TRA 
Instruction 

fetch unit 


Based on information obtained from sources close to 
IBM, this speculative design for a Pentium-pin-out 
PowerPC chip shows how a PowerPC core could be 
united with an x86-compatible bus. The dual-mode CPU 
would support both instruction sets, routing x86 
instructions through a special decoder that converted 
the CISC instructions into native-RISC instructions. 


Stalled base of PowerPC software. 

Nevertheless, if this variation of the 
615 goes into production, it could be 
IBM's way of hedging its bets. The hybrid 
CPU could compete directly with the Pen- 
tium for sockets on PC motherboards, 
ensuring some kind of future for Power- 
PC chips in case PReP and CHRP fail. It 
would also let the PowerPC infiltrate the 
mainstream PC market. 

IBM is believed to have several varla- 
tions of the 615 in development. fhe 
first announcements are expected in the 
first half of 1996. 


Tom R. Halfhill is a senior editor for BYTE 
in San Mateo, California. 
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| f you work for a company that employs more than a 
hundred people, it's probably set up a lot like BYTE: 
one headquarters and a bunch of satellite offices. 

Linking far-flung intracorporate LANs is a problem that 
many companies solve poorly, if at all. Linking those 
intracorporate sites to extracorporate ones is a problem 
that most companies don't even fry to solve. 

World Wide Web technology can tackle both. I'll show 
how this month with a pair of applications, one private 
and one public. 

The private application, demos, converts reports filed 
by BYTE staff members into a password-protected Web 
archive that only fellow BYTE staff members can view 
and search. The public application, vpr (which stands 
for virtual press room), empowers vendors to submit 
product and technology announcements directly to 
BYTE's Web server; it builds a Web archive that BYTE's 
staff or any other Web user can navigate and search. 


Web vs. Notes 

Nearly every day of the week, vendors demonstrate their 
products and technologies to BYTE editors in Peterbor- 
ough; San Mateo, California; and New York. We file re- 
ports on these demos in our private conference on BIX, 
where we also hold an ongoing debate about which 
emerging technologies matter most and how best to cov- 
er them. 

BIX is a fine discussion forum, but a lousy text data- 
base. Once a report scrolls by, it's hard to find it again. 
The deluxe tool for distributing, managing, and discussing 
this kind of semistructured data is clearly Lotus Notes. 
Pervasively deployed throughout a company, Notes en- 
ables even ordinary users to build demos-like applica- 
tions—a stunning simplification of client/server soft- 
ware development. The problem is getting Notes deployed 


as pervasively as the Web tech- 
nology that's becoming the kudzu 
of the corporate LANscape. 

You wouldn't toss out your 
Notes server and put in a Web 
server to run the likes of demos 
and vpr. But if you don't already 
have a Notes infrastructure in 
place, these applications might 
make you stop and think. They're 
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How we built 


easy to build, they work within two Web 
and across corporate networks, 
and they run on nearly every kind applications 


не that show- 
Destination Host Unreachable 
The Internet's pervasive, but is it 
a reliable transport for mission- 
critical applications? Not by a 
long shot. Start with a network 
that's anarchically managed, dis- 
mantle and privatize its backbone 
(NFSnet), and dump in a few mil- 
lion new users (from America Online, CompuServe, 
MSN, and Prodigy). You'll end up with a mess. 

Folks in the Internet business assume—not unreason- 
ably—that it'll get cleaned up sooner or later. But right 
now, slowdowns and partial outages are common. 1 access 
the Internet primarily from four points: two local pro- 
viders and two national providers. More often than I like 
to admit, a ping command from any one of these access 
points returns the infuriating reply "Destination host un- 
reachable." 

Experiments with traceroute reveal no single culprit; 
congestion seems to afflict a variety of intermediate net- 

works in a variety of ways. 


case both 
private 
and public 


networking 


RFC 1597 REVISITED 

n “Live Wire" (August 
| BYTE), 1 discussed the 

pros and cons of using 
non-unique 1P addresses 
to form private corporate 
networks. Use of the 
192:1:1 Class C network 
‘for this ‘purpose is an In- 


temet folk tradition, | said. 
‘REG 1597 proposes int 
stead to reserve one 


Class А network, 16 Class 


B networks, and 256. 


Class C networks fornon- 
unique addressing. 
Why isn't 192:1.1. one 


ofthe Class. C: networks: 


that RFC 1597 proposes 
to reserve? Well, you can't 
always trust folk traditions. 
As it turns out, 192.1.1 


‘is a registered network. 
Walter "Doc" Urbaniak; a 
network engineer with 
BBN Corporate Telecom- 


munications, contacted 
me to set the record 
straight. 


For years, 192:1.1 has 
been registered to Bolt, 


Beranek, and Newman. 
Urbaniak says that be- 
cause 192:1.1 is widely 


but wrongly believed to be. 
'avallable for testing, BBN. 
doesn't even try-touse it 


anymore. "We even found 
some instances in which 
vendors were shipping 
hardware preconfigured for 


the .192.1.1 network," he. 
adds. 

He agrees that private. 
IP networking can be:a: 


useful thing; endorses 


ВЕС 1597, and configures: 


his own routers not to ac- 
cept those networks as 
sources from the Intemet. 
“However,” he says, "I 
wish people wouldn't just 
assume that 192.1.1— 


апа also 192.1.2 and. 
192; X3 falso registered 


to BBN]-—are test city.” 


Those on the East Coast of 
the U.S. know that after- 
noons, when both Route 128 
and Silicon Valley are in full 
swing, can be especially slug- 
gish. At an Internet seminar 
I recently attended in New 
York, not a single afternoon 
presenter could fetch a com- 
plete home page. 

Still, a global network that 
works most of the time is far 
more powerful than a local 
one that always works. You 
wouldn’t build a real-time 
trading system on today’s In- 
ternet, because such applica- 
tions require guaranteed low 
latency and high availability. 
But applications like demos 
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and vpr can deliver useful benefits even 
on an imperfect substrate. 


A Simple Tagged ASCII Form 


The Power of Plain ASCII <yisitdate> 
Some months ago, I posted a form (see the 95-05-24 
figure “A Simple Tagged ASCII form”) to scompany> 
our staff conference on BIX and asked XYZ, Inc. 
editors to use it to structure their demo <product> 
reports, This simple but surprisingly pow- XYZ Internet router 
erful technique is all you need to make <attendecs> 
an E-mail or conferencing system work DaveA, DaveE; DaveR. 
as the data-input front end to a database. <summary> 

Because the demos database that these The XYZ router... 
forms go into is really just a collection of <report> 
Hypertext Markup Language documents, Ш RISC based router... 
the form we use could make everyone tag cieconimendationss — 


entries in HTML, but that would be over- 
kill. A simpler format, like the one shown 
in the figure, is easier for users and works 
just fine. 

It matters not at all which tags you use; 
it matters only that you use them and do so 
consistently. With Perl or any other text- 
processing language that supports regu- 
lar expressions, it's trivial to convert any 
well-formed ASCII tags into HTML. 
(Why plain ASCII? All word processors 
can produce it, Internet mailers can reli- 
ably exchange it, and text-processing tools 
can easily parse it.) 


AM ч, 
Wire i 00 
=> 
4 18 


m 
re 


Candidate for upcoming roundup? 


You can use any old tags for the front end 
of a database of HTML documents; just 
use them consistently. Perl makes conver- 
sion to HTML a snap. 


For demos, I wrote a little Epsilon Ex- 
tension Language (EEL) program to do 
the HTML conversion and built a simple 
table of contents that lists the reports in 
reverse chronological order, When a 
bunch of demo reports had accumulated in 
the BIX conference, | downloaded them, 
ran the converter, indexed the 
ixi] resulting HTML files with free- 

© | WAIS (see “Web Search,” Sep- 
| tember BYTE), moved the 
=| archive to the Web server, and 
) | secured it with a password. 
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|| Securing Private Data 
| The demos application is an ex- 


Company: 


Stylus Innovation, Inc 


Product/technology: 


sual Voice for TAPI 


Tie: 


STYLUS INNOVATION RELEASES TELEPHONY TOOLKI 


Summary: 


SAN FRANCISCO, CA (July 26, 1995] - Stylus Innova 


FX | 
Full text: 


rw 
"| E 


5 


Using Visual Voice for TAPI, developers сап cred 


Е | H Е йб м т v 
wlth EE 5. а д 


| ample of a private application 


that uses the public Internet as 
its transport. (Another flavor of 


| private application runs only 


within private IP networks hid- 


: | den from the public Internet; see 


the text box "RFC 1597 Revis- 
ited.") Because demos runs on 


| the Internet, it’s accessible from 
| anywhere—offices, homes, ho- 
| tel rooms, and phone booths 


around the world. But since the 
Internet's one big party line, 
how can you publish documents 


| intended for only limited distri- 
| bution on a Web server that the 
| whole world can see? 


The first line of defense is to 


=| disallow browsing of the direc- 


Use this form to submit a press release or product 


tory tree that the Web server 


announcement to BYTE. Copy text Into each of the fields Controls. If nobody can see the 
from your GUI word processor. If you supply HTML, we'll! DEMOS directory on the serv- 
use it. If not, we'll automatically convert URLs into links. er, and no readily accessible 
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Structure of a vpr Record 


<html><head> | 

«title» VENDOR INFO: 95-08:11 / 
XYZ Company./ XYZ Internet 

Router«/title» 

<meta name=date content= 
95-08-Ll> 

<meta name=comp:contént= 
XYZ Company» | 

<meta. name=prod content-X YZ 
Internet Router> 

</head><body> 

<hi>BYTE Virtual Press 
‘Release</hl> 


The HTML <meta> tag is a convenient place 
to tuck arbitrary name/value pairs. You can 
use the values stored here to create ordered 
views of an HTML document archive. 


pages contain links to it, then nobody’s 
likely to find and explore it. Many Web 
archives and applications begin life this 
way: as prototypes that are public but are 
advertised only to a small audience. 

If you need more than the most casual 
form of privacy, though, you'll want to 
guard against unauthorized use of your 
private archive's hidden uniform resource 
locators (URLs). Most servers, following 
the style of the National Center for Su- 
percomputing Applications (NCSA) and 
European Laboratory for Particle Physics 
(CERN) servers, support two forms of au- 
thorization: by user name/password and 
by IP address. 

User name/password methods rely on a 
directory of Web users that's distinct from 
the underlying network OS's (NOS's) user 
directory. This duplication is something 
that I normally abhor because I've spent 
too many hours synchronizing E-mail, 
fax-server, and other user directories with 
NetWare binderies. I want LAN-based 
services to synchronize with NOS user da- 
tabases, and I’m often disappointed when 
they don't. 

But Web applications are a different 
breed. They're inherently global. And un- 
less your corporate LAN is in the minor- 
ity that's running NetWare 4.x or Vines, 
you probably don't have a global directory 
to tap into, so it makes sense to create one 
for this purpose. 

Don't be scared off by the grand unified 
theory of directory services, however. In 
practice, securing a Web archive is quite 
simple. If your private application doesn't 
need to track individual users, you can 


“the 


2in1 


rewntable _ 
optical disk 


and RO riye Ў; 


from Г wr = «^ 
Panasonic. /f y. Ww 


of multimedia 
storage. 
If you're thinking about buying a backup storage device, think twice. PowerDrive2 gives you both a rewritable optical disk 


p") and CD-ROM in one drive. It even reads and writes like a hard drive. If you're thinking CD-ROM capabilities, 


PowerDrive? from Panasonic. It will change the way you look at multimedia storage, forever. For more information on the new 
Panasonic PowerDrive?, call 1-800-742-8086, and ask for ext. PD. 


Panasonic 
All other brand and.company/prodüct. names are trademarks or registered trademarks of their respective companies. Communications & Systems Company 
PD-BY 


think 2X. And 4X. PowerDrive? reads both existing and emerging titles. If you're thinking compatibility options, 


PowerDrive2 gives you LW/O of those as well. Its internal or external drive easily connects to any PC or Mac. 
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even have everyone share a single, com- 
mon account, as we do with demos. 

With the other approach—restriction 
by IP address—you can, in principle, form 
a virtual private network on the Internet. If 
our Peterborough, San Mateo, and New 
York subnetworks were 199.125.99, 
199.125.100, and 199.125.101, respec- 
tively, our Web server could be config- 
ured to allow only the nodes on those sub- 
networks into the DEMOS directory. 

In practice, however, this doesn't work 
so well. Allowing only these subnetworks 
defeats the worldwide access that makes 
this kind of application so compelling. 
But if you also allow access for IP ad- 
dresses from the likes of BIX, Compu- 
Serve, and MSN so that traveling staff 
can reach the Internet through these ser- 
vices, you can't distinguish between staff 
and nonstaff users: Both will present the 
same IP addresses. 


User/Password Authentication: 

Unix and NT 

To secure a DEMOS directory on the 
BYTE Network Project’s BSDI 2.0 ma- 
chine, which was running the NCSA Web 
server, I first created a password file with 
this command: 


htpasswd -c /pwdir/.passwd 
DEMOS USER 


This prompts for and confirms a pass- 


: Мере“ 
(htps/7wiwublpress:com,WasbJint/y 
HTML Validation Service: 

i {BRD PU: halsofticem/ptmivabave/) 


“BNTE reader Adrian John: Howard: recommended: 
these оге HTML Oheckers:tome; and. Tt: recone. 
cmend tham to. you. Point either-ore:of them: ai 
опе of your own URLS to firid aut which HTML SIRS 
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rU L ws. P M PA A, I Cg а ce ie gr T e 4 e‏ الل ٢ ut ar aM‏ ۔ 


NS arm 


Ге 
те 


^ aa HTT 


‘Programming Perl, $29.95 


ISBN.0-937175-64-1 


E 


rene Bd. ‘Associates: says that an update/to : 
the PetrEBIBIe ТОНДОН, Until then, this [s (E: 
HS complete guide tathe programming: Blue that | 


halds the: Web together. 


re ар "н. A Ыы tet 


by Lary Wall and Randall. Schwartz. | 
:O! Reilly: and Associates, 1995. 


word, creates in 
/pwdir the pass- 
word file .pass- 
wd, creates in 
.passwd the user 
name DEMOS, US- 
ER, and prompts 
for a password. 
Then, in the 
DEMOS directo- 
ry that I wanted 
to protect, I put a 
file called .htac- 
cess, which con- 
tains these lines: 


AuthUserFile 
/pwdir/.passwd 
AuthGroupFile /dev/nul] 
AuthName ByPassword 
AuthType Basic 


«Limit GET? 
require user DEMOS USER 
</Limit> 


This setup limits HTTP GET requests 
(the kind that fetch documents) to user 
DEMOS_USER, specifies password authen- 
tication, and then refers the server to 
/pwdir/.passwd for DEMOS_USER’s 
password, 

On the pair of NT Web servers I’ve 
been using—O’Reilly and Associates’ 

. WebSite and Process Software’s Pur- 

| veyor—there’s none of this Unix- 
style, text-file-oriented administra- 
tion. Both offer GUI tools that you 
use to create users and groups, speci- 
fy passwords, and authorize access to 
resources. WebSite provides tabbed 
| dialog boxes that you use to define 
| users, groups, and realms, which con- 
tain both users and groups. Purveyor 
installs a File Manager extension that 
| you use to define and interactively 
| test access controls. 

These graphical tools are great 
when you're sitting at the server's 
console. But they're no help at all 
when you need to modify access re- 
strictions on a distant server. NT's 
lack of support for both telnet- and X 
Window System-style remote access 
| isits most serious drawback as a plat- 
form for Web service. The Unix way 
| is more primitive, but for remote ad- 
ministration it’s far more effective. 
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| | Searching the Archive 
For this project, I used the Simple 
Web Indexing System for Humans 
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The hit list Includes BYTE articles and vendor-supplled info. 


(SWISH) 1.1 (ftp://ftp.eit.com), which 
compiled easily and ran smoothly under 
BSDI 2.0. SWISH is just an indexing and 
search tool. To use it in a Web applica- 
tion, you need to wrap it in a front-end 
form that sends in search keywords and 
a back-end filter that formats the SWISH 
output as HTML —more trivial chores for 
Perl scripts. 

Once the vpr archive was searchable, I 
realized it could merge with the BYTE 
on-line archive. That way, a user of the 
archive who enters the search keyword 
telephony sees a list of hits that includes 
BYTE articles mentioning telephony, as 
well as vendor-supplied press releases and 
white papers on telephony (see the screen 
above). Therefore, users get more infor- 
mation, vendors get more exposure, and 
BYTE gets better control over vital —but 
hitherto intractable— sources of infor- 
mation. 

I'm excited about vpr because I’m 
swamped with paper press releases. Ven- 
dors: I hate to say it, but if you send me 
paper, I might as well burn it for all the 
good it does either you or me. So drop on 
by http://www.byte.com and try vor. It 
will ensure that BYTE staff members 
worldwide can find your information 
when they need it. 

How long will it take to move the stuff 
from a private editors-only archive to the 
public BYTE archive? The gating factor is 
administrative, not technical: We just need 
someone to verify what we republish to 
the world. Nothing else prevents this in- 
ternal corporate application from becom- 
ing a global one. That’s why the Internet, 
if it can get past the era of brownouts, just 
might live up to its hype. ШЕ 


Jon Udell ( judell@ bix.com) is BYTE's exec- 
utive editor for new media. 
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SmarTerm for Windows 
offers a true MDI interface 
and automation tools to 
reduce support costs. 


SmarTerm's TCP/IP stack 
offers drag-and-drop FTP 
and an FTP file viewer for 
easy file transfers. 


ТСР Addition™ for SmarTerm 
provides a sophisticated 
PPP/SLIP dialer for efficient 
remole access. 
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smarTerm? is a fine art form. High-end host CENE _ 
connectivity and TCP/IP make SmarTerm the corporate | M p — 
standard of choice for DOS, Windows, Windows NT, | 
and Windows 95. Whether you need VT, TN3270, Data 8B —- ] m 

General, SCO Console, ANSI BBS, TCP/IP, LAT, PPP, or SLIP- оа Татта is your very Own masterpiece. 

Persoft has painted an entire series of SmarTerm emulations, added a completely Windows-based TCP/IP 
stack (a Windows Sockets DLL), and given you the power to create your own work of art with its automation 
tools. If you want the Art of Smart, then you want the Art of SmarTerm. 


Call us today at 1-800-TCP-3130 COMDEX pout ctr 
to qualify for a 90-day evaluation. persofr 


Persolt, Inc., 465 Science Dr., PO. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. 
Phone (608]273-6000, Fax (608]273-8227, Sales: 1-800-EMULATE or salesGpersoft.com, 


World Wide Web: www.persolt.com ' À 
Persolt Inc, Europeon Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, Oxfordshire, RG? &JF, United Kingdom CONNECTIVITY SOLUTIONS 
Phone +44 (0]1491 638090, Fox +44 011491 638010 DOS e Windows * Ethernet * Token Ring 
Copyright 1995 Persoft, Inc. All Rights Reserved. SmorTerm and Persoft ore registered trademorks and TCP Addition is a trademark of Persoft, Inc. All other trodemarks ore proparty of their respective owners. 
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5309002 The in 's hi 
Rainbow is the world's only software 
protection supplier with ISO 9002 


Certified Certified quality standards. 


Reliability to depend on 


In 1994, Sentinel improved its 
industry leading reliability to over 
99.985% – far more reliable than any 
other software protection product. 


Manage network licenses 


NetSentinel™ is the only protection 
Netware tO undergo rigorous testing by and 
Axewd receive approval from Novell. 


» Truly transparent protection 
Designed to go unnoticed by your 
VoM customers, Sentinel does not 
et. interfere with hardware, peripherals 
T or other software programs. 


an 
Aperov 


A substantial inve 


In 1994 alone, Rainbow invested over 
$4,500,000 in R&D to make the world’s 
leading software protection even better. 


Ош remi em with ADD 
Microsoft and IBM mean Sentinel 
protects software for any hardware 
or operating system. 


Total security & flexibility 


S 
| Sentinel keys are available with 
we proprietary ASIC technology, multiple 
EEPROM cells or even a microcontroller — 
giving you the world’s best software protection. 


Rainbow supports its customers 
with offices and distributors 
in more than 40 countries. 


Protect your software investment 
Call now to receive your FREE 
Sentinel Guide to Software Protection. 


Or start protection immediately — 
order a low-priced Sentinel 
Developer’s Kit today. Each kit 

is complete with a Sentinel key, 
software, documentation, and 

the Sentinel CD-ROM. 


Over 7 million Sentinel" keys 
protect software worldwide. 
In fact, 55% of all protected 
software has a Sentinel key, 
from Rainbow Technologies. 


with Sentinel, then watch your 
sales and profits increase. 


Discover the Sentinel difference 
Sentinel is easy to implement, 
transparent to your end-users, and 
backed by the world leader. When 
you need on-time delivery and 
global support, you need Sentinel. 


Today, software piracy is at an 
all-time high. If you're selling 
software without protection, 


u're losing sal d 
ee алй; Only Sentinel gives you leading- 


edge technology, ISO 9002 certified 
quality and over 99-985% reliability. 


Start protecting your software 
investment. Stop software piracy 


(800) 852-8569 


SEIU NEL 


Software Protection 


W from THE EASTERN U.S. & CANADA, CALL (800) 843-0413 BI VISIT OUR HOME PAGE АТ: http://www.rnbo.com 
MM wort HEADQUARTERS: 50 Technology Drive, Irvine, CA 92718 Ш Tel: (714) 450-7300 WM Fax: (714) 450-7450 
ASIA/LATIN AMERICA: (714) 450-7300 Ш U.K.: (44) 1932 570066 Ш FRANCE: (33) 1 41 43 2900 Ш GERMANY: (49) 89 32 17 980 


(RAIN 


RAINBOV 


ARGENTINA; Agri-Aid, S.A. 54 1 8030536 
AUSTRALIA: LOADPLAN 61 3 690 0455 
BELGIUM/LUXEMBURG: E25 32 92 21 11 17 
BRAZIL: MIPS Sistemas Ltda. 55 11 574 8686 
BULGARIA; KSIMETRO 35 9279 1478 
CHILE: ChileSoft Ltda. 56 2 2327617 
CHINA (Eastern): Shangha: Pudong Software 
Park Electronics Company B5 21 4178528 


CHINA (Northern): CS&S 86 10 2173640 
COLOMBIA: Construdata 57 1 610 7500 
CZECH REPUBLIC: ASKON Int'l 42 2 3103 652 
GREECE: Byte Computer S.A, 301 924 17 28 
HONG KONG: Compclers & 852 2515 0018 
HUNGARY: Polyware Kft 36 76 481 236 
INDONESIA PT. Promptrade infoScan 62 21 375 166 
IRAN: GAM Electronics 98 21 205 5750 


ITALY: BFI IBEXSA SPA 39 23 31 00535 
ITALY: Siosistemi 39 30 24 21074 

JAPAN: Giken Shop Co., Ltd. 81 52 972 6544 
JORDAN: CDG Engineering 96 26 863 861 
KOREA: Genesis Technologies 82 2 578 3528 
LEBANON: National Group Consultants $61 1 494317 
MALAYSIA: Easter, Sy, Design (М) San Bhd 60 3 241 1188 
MEXICO: impex Corp, SA de C. V 52 66 210 251 


MIDDLE EAST: Hoche int't 44 181 459 8822 
MOROCCO: Futur & Soft 212 2 40 03 97 
NETHERLANDS: IntroCom 31 74 430 705 
PHILIPPINES Mannascfi Tech Corp. 63 2 813 4162 
POLAND: HITEX Sp. z оо. 48 22 41 97 51 
PORTUGAL: COMELTA 351 1 941 65 07 
SCANDINAVIA: Perico AS 47 2249 1500 
SINGAPORE: Systems Design PTE LID 65 74? 2266 


SPAIN: MECCO 34 3 422 7700 
SWITZERLAND: IBV AG 41 1741 2140 
SWITZERLAND: Safe Compeid S.A 41 2421 5386 
TAIWAN: Evershine Tech. 886 2 8208925 
THAILAND: BCS Int'l 66 2 319 4451 
TUNISIA: ASCI 216 1 781 751 
TURKEY: BIMEKS, Ltd. 50 216 348 3508 
VENEZUELA: HRT-M Osers 58 2 261 4282 


©1995 Rainbow Technologies, Inc, Sentinel, SentinelSuperPro and NetSentinel are tradernarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 


Circle 91 on Inquiry Card. 


loglication Partitioning 5 


PAGE 208DM 3 
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The Language That Will Not Die: 
COBOL Goes Visual 
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Databases Get Objective Whither ODBC? 


Database architects, anxious to support objects, ODBC is not simply evolving, it’s spreading. 
have shoehorned object orientation into existing 


models. New models are emerging, however, that 
should require less exertion. PAGE 208DM 13 


Upcoming versions will add object support as 
well as move ODBC into the realm of three- 
tier systems. PAGE 208DM 5 
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looks exactly like your friend dave 
— talks like him, walks like him — 
but wait, this dave 


can bench-press a Car. 


Introducing Microsoft® Visual Basic®4.0. Looks 
like the high-productivity development tool you 


know, but now enables teams to create multi-tier, 


scalable, 16- and 32-bit client-server solutions. 


Now, with the Remote Auto- 
mation technology in the Visual 
Basic programming system, 
Enterprise Edition, your devel- 
opment team can quickly build 
scalabie, maintainable applica- 
tions and deploy them across 
enterprises big or small — 


using a tool they already know. 


And with support for Windows 3.1, 


Windows NT," and Windows? 95 
operating systems, the new 
Visual Basic 4.0 Enterprise and 
Professional Editions let you 
transition to 32-bit at your own 
pace, while preserving your 


investment in existing code, 


skills and technology.** Best 
of all, now you can even create 
your own open, reusable OLE 
components such as OLE DLLs 
and OLE automation servers. 
So your applications won't just 
get faster, they'll actually get 


smarter by design. 


For more information about 
the Visual Basic 4.0 Enterprise 
and Professional Editions, call 
(800) 228-6139, Dept. Y4Q 
to get your free Developer 


Roadmap CD. Or visit us at 


http;//www.microsoft.com/vbaslc. 


For those eager to get started 
immediately on more powerful 
Visual Basic 4.0 solutions, 


call one of the resellers below. 


Enterprise -wide 
multi-tier solutions * 


Partition applications 
across networks” 


High-performance 
remote data access* 


Large-scale 
team development* 


32-bit with built-in 
16-bit support 


Open, reusable 
OLE component 
creation 


Open, integrated 
development 
environment 


New data-bound 
OLE controls 


CDW 
(800) 858-4CDW (4239) 


Softmart 
(800) 328-1319 


Stream 
(800) 835-0625 


Egghead 
(800) 741-4395 


Microsoft 
*Features available only on Enterprise Edition. **32-bit development requires a 32-bit operating system. Developer Roadmap CD 
WHERE DO YOU WANT TO GO TODAY?” offer expires 12/31/95. © 1995 Microsoft Corporation. All rights reserved. Microsoft, Visual Basic, and Windows are registered 


trademarks and Windows NT and Where do you want to go today? are trademarks of Microsoft Corporatlon. 


Application 
Partitioning 


DAVID S. LINTHICUM 


Ithough aplication-partitioning tools may not be on your 

client/server radar screen now, they will become more 
common as companies move to implement three-tier and other 
client/server applications. Application-partitioning tools let you 
break down an application into components that execute on sep- 
arate machines. Strategic Focus (Milpitas, CA), a consulting firm 
that specializes in client/server and component-based software 
market studies, expects three-tier applications to quadruple in 
the next two years. This will certainly spur growth in application- 
partitioning tools (see the chart). 

Ed Horst of Forté Software (Oakland, CA), whose company 
produces an application-partitioning tool (also called Forté), 
agrees. Horst is nevertheless quick to point out that application 
partitioning is not new. “People were building three-tier appli- 


cations long before Forté came 
along. They were just doing it 
the hard way: Buy a GUI 
builder from one company, 
write the middle tier with a 
bunch of C code, write the 
database application with 
stored procedures, and then buy 
à messaging system to tie it all 
together." Forté bundles all 
these pieces in a single pack- 
age, along with debugging and 
performance-monitoring tools. 

Other companies are also on 
the scene with partitioning 
tools. Dynasty Technologies' 


(Naperville, IL), Dynasty, is 
considered a contender in the 
same industrial-strength arena 
that Forté plays in (a typical in- 
stallation can run $50,000 or 
more). Existing application- 
building tools with lower price 
tags—Oracle’s (Redwood 
Shores, CA) Developer/2000 
and Unify's (Sacramento, CA) 
Vision, for example—are be- 
ing modified to offer applica- 
tion-partitioning features that 
will allow easy distribution of 
objects between client and 
server. 


Growth In Three-Tier Applications. Wi 
Spur Growth i in Partitioning Tools 


з “er | 


0 O 87 


Percent of applications: 


neg ong 70 BO 


The percentage of applications that use a three-tier architecture will grow from 
4.9 percent to 18.7 percent in two years, according to a survey of corporate 
sites in the U.S. conducted by Strategic Focus. The percentage of applications. 
that are nonclient/server will shrink from 69.9 percent to 37,7 percent. This 
trend toward client/server applications— particularly the increase in three-tier 
development—is likely to generate a demand for application-partitioning tools. 


Are Distributed Objects Safe? 


ЮЭ: objects аге the threshold 
technology of a new era in comput- 
ing. They will allow the construction of 
sophisticated applications with widely dis- 
persed software components. Before 


promise becomes reality, however, devel- 
opers need well-defined standards for ob- 
ject characteristics, including an architec- 
ture for secure distribution and object 
collaboration. 


Recognizing these problems, Mi- 
crosoft unveiled the broad outlines 
of its distributed object strategy as 
part of its OLE 96 announcement. 
Distributed OLE objects will be se- 
TÎ cured with a Kerberos-based vali- 
ze e - —— | dation scheme that ensures not only 

"a | that objects interact appropriately, 
| but that data they acquire in privi- 
EN Е leged transactions is not passed to 
EE unauthorized objects. 
ке К OLE 96 is still on the drawing 


hes Wes p 


Neuron Data's Distributed Communit 


` Objects running in Neuron Data's Distributed 
,. Communications Environment communicate through 
; — . software routers. Security features can be 
ss concentrated In the routing agents. For example, the 
` ا‎ pouting agents can—using packet-level protection— 
= guarantee that communications between Object A and 
— Object D have not been tampered with. 


um 
„м "ыл 
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board, but Neuron Data’s (Mountain View, 
CA) Distributed Communications Envi- 
ronment is already in action. It is designed 
to slide in under existing object technolo- 
gies, providing a robust, secure transport 
layer. Distributed Communications Envi- 
ronment models a hardware network router 
in software, eliminating the need to main- 
tain point-to-point connections for com- 
municating objects. The routing agent in- 
telligently analyzes messages and delivers 
them only to objects that should get them. 
It builds four levels of security into its 
transport layer abstraction: permitted host 
and object class lists, Kerberos-style au- 
thentication, packet-level protection (which 
prevents the unauthorized insertion or dele- 
tion of packets from the stream), and pack- 
et-level encryption. Neuron Data has pub- 
lished the API and its object standard. It 
currently supports a wide variety of plat- 
forms, including OS/2, Unix, Macintosh, 
and Windows. 

—Nancy Nicolaisen 
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Move to the Plus Side of Math 


_ yew eS 


IMSL. Math Module 


for C++... 


positively the eastest way 
to develop technical applications! 


A 
"m 


Get your math from the math experts. 


Now the object-oriented development tools you need are available from the name you have 
relied on for nearly 25 years for numerical analysis and technical application development. 

The IMSL Math Module for C++ is the first release from Visual Numerics’ new family of 
object-oriented development tools, Visual Numerics’ ObjectSu;ze". 


The IMSL Math Module for С++ uses the power and flexibility inherent in the C++ language to greatly reduce 
coding requirements. The combination of powerful algorithms and ease-of-use makes the IMSL Math Module for C++ 
ideally suited for object-oriented programmers building business, scientific, and research applications. The Module's 
object-oriented interface provides a natural algebraic approach to mathematical programming. 


» Includes classes in a variety of precisions for : complex arithmetic, 
vectors, matrices, matrix decomposition, interpolation and 


When you build your applications with the 


approximation, pseudorandom number generation IMSL Math Module for C++ you will: 
» Conforms to established conventions of C++ programming. 
» Built upon efficient algorithms. 2 IY decrease your 
» Includes comprehensive online documentation. hee BIRE 
» save thousand of dollars in design, 
testing and maintenance. 
. / - Ф 
Coming Soon: » get comprehensive online 
" . ai documentation. 
Two new members to the ObjectSuite family! pum . 
> ‘save — no fees for run time fees. 
а. | iam | develop object-oriented 
Business Charting Signal Processing . cross-platform: solutions. 
Module for C++ Module for C++ EUN ee See E GS 
A comprehensive set of Solve signal processing problems 
business graphs such as bar involving: complex numbers, See why over 250,000 developers worldwide 
charts, pie charts, scatter vector and matrix computations, use IMSL for mission-critical applications. 
plots, and 3D surface and signals and systems, filter approx- 
contour plots. imation, filter realization and | 
much more! Get your math from the math experts. Call taday! 
= - 4. = ^a] 
иии 1-800-364-8880 
* Intel-based PCs running Windows with Win32s or Windows NT | j 
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ultidatabase products have be- $ 
come increasingly important ~ 
as developers target applica- 
tions for more than one 
DBMS. In the world of Windows applica- 
tions, Microsoft’s Open Database Connec- 
tivity (ODBC) API has become the de facto 
standard for multidatabase access. ODBC : 
will continue to play a major role in Win- ¥ 
dows’ future, particularly since Microsoft . 
has identified ODBC as an integral part of 
‘OLE DB. м 
But Windows does пої circumscribe ў, 
ODBC’s arena: It is available for a variety of Î 
OSes (ODBC drivers can be had for the Mac- 
intosh, OS/2, and various flavors of Unix), 
and it's soon to be aligned with a new inter- © 
national standard SQL call level interface $ 
(CLI). Additionally, Visigenic Software Ж 
(San Mateo, CA) has ported the ODBC Soft- 2 


m! ۴ 


ware Development Kit (SDK) to OS/2, Mac- E E a m ' 
intosh, SCO Unix, Solaris, SunOS, HP-UX, i | x в 


AIX, Irix, and the Power Mac. 

ODBC is a technology in motion. Though 
there are alternatives—Oracle Glue and the 
Integrated Database API (IDAPI), for ex- 
ample—most don't provide access to as 
many different databases as ODBC. (Some 
actually extend their database coverage by re- 
verting to ODBC sockets or adapters.) Con- “i 
sequently, serious database developers would ° 
do well to study ODBC's trajectory and ask =) 
the question: What are its current and ` 
planned capabilities? 


ODBC Today 
The ODBC API includes core, level 1, and 
level 2 functions to connect to data sources, 
as well as functions to specify connection 
and statement options. Because ODBC uses 
SQL to operate on data, it also includes 
functions to execute or compile SQL state- 
ments. Prepared queries permit a DBMS to optimize a query, 
store its access plan, and reuse the plan without the overhead of 
optimizing the query again and again. Some drivers emulate pre- 
pared queries when they are not available in the DBMS by cre- 
ating temporary stored procedures. 

ODBC includes a variety of metadata functions that return in- 
formation about tables, columns, procedures, owners, and in- 
dexes. The sequence of ODBC operations is similar whether an 
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application requests data or metadata from the DBMS 
(see the figure “Typical ODBC Data or Metadata Re- 
quest” on page 208DM 6). ODBC supports escape 
clauses and parameter markers in SQL statements, and 
its SQLBindParameter function binds the data to sub- 
stitute for parameter markers. Escape clauses are con- 
structs that are used to delineate SQL extensions such as outer 
joins, date-and-time-stamp expressions, procedure calls, scalar 
functions, and LIKE predicates. Because the driver translates 
the ODBC syntax into the native SQL, the escape clauses let 
programmers express SQL statements in an interoperable fashion. 

Both ODBC and OLE have mechanisms to use run-time bind- 
ing and adaptive programming techniques. Developers who write 
OLE programs write late binding code by calling GetTypeInfo 
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of an object's IDispatch interface to 
determine object characteristics. To write 
interoperable ODBC applications, devel- 
opers can use similar logic to identify data- 
base characteristics at run time. ( This isn't 
necessary when using a native AP] with 
known data types and features.) To sup- 
port multiple database platforms, ODBC 
includes functions that provide run-time 
information about DBMS features and data 
types. This allows a developer to build 
adaptive code. SQLFunctions enumerates 
the ODBC API functions supported by a 
driver, while SOLGetTypeInfo and SQL- 
Procedures enumerate data types and 
stored procedures. SQLGet Info returns a 
host of information about features such as 
default isolation levels, cursor commit be- 
havior, and so on. 


ODBC 2.5 and 3.0 

Microsoft rolled out ODBC 2.5 while 
awaiting approval of the new SQL CLI. 
It will release version 3.0 to align with the 
new CLI standard and SQL-92, although 
ODBC will remain a superset of the stan- 
dard CL]. ODBC defines three levels of 
conformance to its SQL grammar and its 
ODBC API. The core-level API functions 


Allocate connection handle 


Connect to data source 


Allocate statement handle 


Bind and fetch loop 


Free statement handle 


Disconnect from data source 


Free connection handle 


Free environment handle 
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SQLAllocConnect 


Process Resulis Sets 


were specified in the original 1992 SQL 
Access Group (SAG) CLI, while level 1 
and 2 are extensions to that specification. 
Because driver capabilities vary, ODBC 
provides a function (SQLGet Info) that re- 
turns information about the AP] and SQL 
that a given driver implements. 

ODBC 2.5 is a 32-bit update for Win- 
dows 95 that uses Windows 95 3-D con- 
trols. It adds an uninstall API and system 
data source names that are accessible to 
all users and system services on a machine. 

ODBC 3.0, the version that will align 
ODBC with the ANSI/ISO CLI, will in- 
clude: 


* enhanced metadata capabilities 

• more efficient handling of binary 
objects 

* new handle allocation capabilities 

* attribute information for database 
connections and SQL statements 

* extensible diagnostics data structures 
for error handling 


Other major new features include SQL- 
92 descriptors and SQL-3 locators. (SQL- 
3is the SQL specification that eventually 
will succeed SQL-92.) 


Prepare and Execute | 
Execute Direct l 


Data requests | 


Special Columns | | 
Foreign Keys 
Primary Keys 
Procedures 


Table Privileges 
Columns 
Column Privileges 


Meladatarequests = t”™S 


Locators support the retrieval of binary 
large objects (BLObs) and memos, which 
are character objects. A locator is a handle 
or a pointer that is used to retrieve data 
for a specific binary or character object. 
The use of locators is likely to replace cur- 
rent ODBC programming practices such 
as binding to a variable-length binary col- 
umn and retrieving all instances of the data 
for that column. 

While ODBC 2.0 programmers can call 
SOLColAttributes and SQLDescribeCol 
for data about columns, ODBC 3.0 and 
SQL 92 programmers will be able to use 
descriptors to provide information about 
columns and statement parameters. A de- 
veloper can allocate a descriptor handle 
and use a data structure that contains meta- 
data about SQL statement parameters or 
query results. 

Parameter descriptors can provide two 
views of the parameter's metadata: one as 
seen by the application and the other as 
seen by the driver (1.е., the application pa- 
rameter after data conversion). Row de- 
scriptors provide information about query 
results. Application row descriptors and 
driver row descriptors provide informa- 
tion about result set data before and after 
data conversion by the driver. Descriptors 
use a fixed header and a vanable number 
of detail records that include fields such 
as type, length, precision, scale, pointer to 
a null indicator, and so on. 

ODBC uses handles to track resources 
associated with the application environ- 
ment, each connection to a database, and 
each SQL statement. ODBC 2.0 includes 
SQLAllocEnv, SQLAllocConnect, and 
SQLATlocStmt to allocate environment, 
connection, and statement handles, re- 
spectively. Version 3.0 adds a generic 
SQLAllocHandle function that accepts a 
handle type code that includes the new de- 
scriptor handles. Version 3.0 also adds 
functions to get attributes for the environ- 
ment, connections, and statements. 

To retrieve error information after is- 
suing ODBC calls, developers currently 
use a loop that calls SQLError. For ver- 
sion 3.0, Microsoft is adding two func- 
tions, SQLGetDiagRec and SQLGetDi ag- 
Field, which work with an extensible 
diagnostics data structure, in contrast to 
the fixed argument list SQLError uses. 

ODBC developers expect the version 
3.0 Driver Manager to maintain the kind of 
backward compatibility shown, for exam- 
ple, when version 2.0's SQLBindParame- 
ter replaced version 1.0's 501 ЅеїРагап. 
The Driver Manager will support existing 
applications that use drivers that conform 
to the new SQL CLI. However, it will not 
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Aladdin Smartcard Envwowwes | | 


In an increasingly wired world, thousands of profitable smartcard applications 
are just waiting to be developed... in education, telecommunications, healthcare, 
banking, security. You name it. By personalizing and securing data, smartcards 
satisfy a real need of the Information Age. 


To seize this opportunity and create successful smartcard applications, all you need is 
ASE™ — The Aladdin Smartcard Environment. ASE is an integrated development environment 
that gives software developers an efficient, flexible and secure tool for making the most of this 
new business opportunity. 
The ASE system includes ASES0/7, an integrated smartcard programming environment; ASEDrive, a 
versatile smartcard read/write drive unit; and ASECards, personalized smartcards of various types. 

ASE offers ease-of-use and a short learning curve, with standards-compliant support for a wide range of 
smartcards. And ASE incorporates advanced security features, including digital signature, authentication, and 
other public key cryptographic functions. 

ASE Development Kits — as well as stand-alone ASEDrives and customized ASECards — are now available. 
Aladdin, a world leader in software security, has more than 10 years of experience in providing advanced solution 
for application developers, in the fields of security applications, system integration, and development tools. 
For more information about ASE — your key to the world of smartcards — call 1-800-223-4277 today. 
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COMDEH/Fall 195 North Aladdin Software Securty. 1-800-223-4277 


E-mail: sales@hasp.com 
Inti Office Aladdin Knowledge Systems Ltd. 


Visit Our Web Site! ا‎ Ф, 
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Data Compression 
Library Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 


The PKWARE Data Compression Library products offer an all-purpose data 
compression algorithm that compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine-tuned for maximum 
speed or compression efficiency. The use of application-defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the Compression routine is completely generic and not related to the 
PKZIP? file format. 


Versions available for DOS, OS/2, Windows, Win32, DOS32, and UNIX 
(call for latest platform availability). 


* Compatible with 5. ° Compatible with 


IBM Csev/2 & Microsoft Win- 
Borland C++ for dows 3.x appli- 
OS/2. cations. 

for 05/2 $350 ^ for Windows $350 


e Separate versions * Compatible with 


| У 


for Intel, Alpha popular 16-bit lan- 
object, and Power 2| guage compilers. 
for Win32 $375 ea. for DOS $275 


e Separate versions 


B- for SCO, AIX, * Compatible with 
lb. Solaris 1.x Sparc, most 32-bit DOS 
^ Solaris 2.x Sparc, extenders. 
к Solaris 2.x X86, and 
Unix Ware. 
for Unix $450 ea. for 00532 $350 


See us at COMDEX Booth #57619 


Please add $5.00 Shipping & Handling 
per package in the U.S. & Canada; 


The Data Compression Exparts* — “par nine <q residents 
9025 N. Deerwood Drive a کا چ‎ Se e state & county 


Brown Daer, WI 53223-2437 
Phone: (414)354-8699 Fax: (414)354-8559 
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support the use of existing drivers by ap- 
plications that write to the new CLI. 


Object Interfaces 

Though ODBC and the ANSI/ISO CLI 
represent well-entrenched standards, there 
is a newer class of developer tools that 
provide object interfaces to databases. 
These include Microsoft Data Access Ob- 
jects (DAO), Oracie Objects for OLE, and 
Sylvain Faust’s (Hull, Quebec, Canada) 
SQL Sombrero (an OLE interface to SQL 
Server). Though Microsoft currently sup- 
ports different versions of DAO in Access, 
Visual Basic, and Visual C++, it will re- 
lease a version with OLE DB underpin- 
nings. OLE DB and Network OLE will 
extend DAO to include remote and cross- 
application data objects. 

The emergence of object interfaces 
caused some confusion among industry 
observers, who tended to view component 
technology and APIs as mutually exclu- 
sive. One way to clarify Microsoft's posi- 
tioning of ODBC and OLE is to look at 
Visual Basic 4.0, one of the company's 
key products. Microsoft offers an Enter- 
prise Edition for developers who want to 
create three-tier client/server applications 
using Visual Basic, OLE, and ODBC. It 
uses ODBC to implement remote data ob- 
jects and emphasizes OLE as a tool for 
encapsulating business rules. 


Three-Tier Architecture 

The three-tier architecture for client/server 
database applications separates presenta- 
tion logic, business rules, and data access 
into different processes, generally on dif- 
ferent computers. The typical ODBC in- 
stallation found today (see the figure “Typ- 
ical ODBC Installation” on page 208DM 
10) produces a two-tier, fat-client archi- 
tecture in which machines have multiple 
network and client libraries, multiple driv- 
ers, the ODBC Driver Manager, and other 
ODBC components. 

The Enterprise Edition of Visual Basic 
offers one route to three-tier applications 
development, but the developer traffic 
moving toward three-tier architecture is 
heavy enough that other routes are ap- 
pearing. Intersolv (Rockville, MD) and 
Visigenic are working on ODBC server 
technology that moves much of the infra- 
structure (network, client libraries, and 
ODBC) onto an ODBC server, yielding a 
client with only a single network transport 
and ODBC driver (see the figure “Appli- 
cation Topology Using an ODBC Server” 
on page 208DM 12). All ODBC client ap- 
plications use a single driver and network 
library to talk to an ODBC server that has 
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System Architect sim- 
plifies the development 
of client/server applica- 
tions by supporting 
OMT/Rumbaugh, 

^ Yourdon/DeMarco, 
Gane & Sarson, Ward & Mellor (real-time), 

IDEE Coad/Yourdon, Shlaer/Mellor (OO), 
Booch, Information Engineering, SSADM IV 
and ER diagrams. To give you added flexi- 
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unparalleled flexibility, portability and royalty-free 
licensing policy. This licensing puts your develop- 
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the drivers, proprietary libraries, and pro- 
tocol stacks necessary to connect to ODBC 
data sources. In addition to simplifying in- 
stallation and administration, the new ar- 
chitecture opens the door for development 
of server-side heterogeneous joins and 
three-tier client/server applications. Several 
companies are working on ODBC drivers 
for the Internet. Open Horizon (Belmont, 
CA) is developing a product to support 
three-tier applications by using Distrib- 
uted Computing Environment (DCE) re- 
mote procedure calls (КРС). 


Performance 

When discussing ODBC's maturation, in- 
dustry observers often note that driver per- 
formance 15 now comparable to native- 
API performance. I recently benchmarked 


Typical ODBC Installation 


ODBC Client 


ODBC | ODBC | ODBC | ODBC 
driver | driver | driver driver | 
pen Ingres 
ent Net 


Oracle, 


Today’s ODBC Installation is usually a 
two-tier, fat-client architecture. 


Intersolv DataDirect drivers, using client/ 
server benchmarks for Oracle, Ingres, 
Sybase, and Informix servers that tested 
ODBC against a mix of embedded SQL 
and native CLIs. My tests showed that 
ODBC had better performance about half 
the time; the difference between ODBC 
and native performance was negligible for 
most tests. 

[Editor's note: The author's benchmark 
is a Windows application, written in C, 
that uses DLLs to implement tests for each 
of the SQL APIs. The benchmark kit— 
called APIBENCH —is available in the 
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* NEW! Now avoilable os о 16-bit and 32-bit 
OLE Custom Control. 

* NEW! Improved and streamlined API. 

e Includes comprehensive standard dictionory with 
more than 100,000 entries. 

* Easily create custom dictionaries with built-in 
dictionary maker. 

• Royalty-free run time distribution. 


The Leader in Component Software 


Visual Components propels you into the 
next generation of Windows-based 
application development with the intro- 
duction of our OLE custom controls. 
Available as 16-bit and 32-bit products, 
reusable OLE components from Visual 
Components are the perfect tools for 
building state of the art, cutting edge 
applications in Visual Basic, Visual 
C/C++, Access, Visual FoxPro, and 
other OCX supported environments. 


Look to Visual Components for robust 
development tools that provide 
unmatched functionality and the 
reliability you require for mission critical 
applications. It won't take long 

for you to understand 
why we're absolutely 
the leader in 
component software. Ж 


Call today 
(800)884-8665 


15771 College Blvd. Lenexa, KS 66219 
(913)599-6500 • FAX: (913)599-6597 
BBS: (213)599-6713 • CIS: 60 VISTOOLS 
WEB: http: //www.visualomp.com 


In Europe, contact Visual Components Europe 
TEL: 44 1892 834343 • FAX: 44 1892 835843 


COMPONENTS ` 


©1995 Visual Components, inc. All rights reserved. First impression is a registered trademark and Visual Components, Formula One, VisualSpeiler, and VisualWriter are trademarks of Visual Components, Inc. Microsoft and Windows 
are registered trademarks of Microsoft Corporation in the USA and other countries. All other names are trademarks of registered trademarks of thelr respective companies. 
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REAL. 
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It's your 

choice. 

A little 

more 

than 50 

percent of 

all business 

software in 

use today is 

pirated. If you 

buy it, you could 

end up with virus- 

ridden, phony software that has no 
documentation or product support. 

selling or copying pirated software without 
authorization is against the law, with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
ta 5250.000), or both. If you suspect the sale 
or use of pirated software, call the BSA Anti- 
Piracy hotline: 


(800) 688-BSA1 (2721) 


B Hrisiess Softee Alliance 


6) 1993 Business SHAT Alliance. All rights reserve. 


ODBC library of the WINEXT forum 
on CompuServe. ] 

There is not an obvious way to di- 
rectly compare ODBC to desktop 
databases such as Paradox, dBase, or 
FoxPro. Desktop drivers have a sin- 
gle-tier configuration in which the 
driver includes a SQL engine that sits 
over an indexed sequential-access 
method (ISAM) layer. ODBC uses 
SQL for all data-access operations. 
Relative performance would be dif- 
ficult to assess; it would involve com- 
paring SQL to ISAM operations. 


Developer Reaction 

Ronald Laeremans, who is a consul- 
tant with expertise in ODBC devel- 
opment using C++ and the MFC ap- 
plication framework, sees MFC as 
having much improved performance: 
“The ODBC database classes in MFC 
started out as a VB/Access look-alike 
layer for ODBC with very little 
thought given to performance. Per- 
formance has improved quite a bit 
with subsequent MFC releases.” 
Laeremans adds that he expects 16-bit 
ODBC development to “die an in- 
credibly speedy death” because 32- 
bit development tools will quickly 
eclipse the feature set and robustness 
of their 16-bit counterparts. 

Lee Fesperman of FFE Software 
(El Cerrito, CA), who developed 
FirstSQL and its ODBC driver, com- 
menting on the effort required to de- 
velop an RDBMS architecture that 
exposes OLE interfaces, suggests that 
the basic nature of an RDBMS will 
remain unchanged. However, he sees 
replacement of the parser, treatment 
of the execution plan as an object, 
and support for objects and methods 
embedded in the database as parts of 
the move toward a cooperating com- 
ponent architecture. Transactions, se- 
curity, replication, and archiving are 
operations that will likely shared, ac- 
cording to Fesperman, but he sees “basic 
access to and organization of tables re- 
maining under the full control of the 
RDBMS. That is what they do best.” 

Dean Guida of ProtoView Development 
(Cranbury, NJ), an independent software 
vendor (ISV) of Windows prototypers and 
client/server tools, says that porting ap- 
plications to 32-bit ODBC was easy. How- 
ever, migrating to OLE Custom Controls 
(OCXes) is “time-consuming and requires 
a port to MFC.” Regarding Microsoft’s 
direction with ODBC and OLE, he ob- 
serves, "New technology is a double-edged 


Application Topology Using 
an ODBC Server 
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An application bullt on an ODBC server technology 
would result in a “thin client" with a single 
network transport for communication with the 
ODBC server. 


sword for an ISV. You either understand it, 
how you can add value to what Microsoft 
is doing, how to quickly improve on their 
solutions and tell the world about it, or 
you find your market share and revenue 
being eaten up and shifted to Microsoft 
and other players that can understand and 
execute a plan quickly." M 


Ken North is a software consultant and the 
author of Windows Multi-DBMS Program- 
ming (John Wiley & Sons, 1995). You can 
contact him on the Internet at 71301.1306 
@compuserve.com or on BIX c/o "editors," 


DATABASES GET OBJECTIVE 


ew kinds of database sys- 


OLIVER SHARP 
tems have emerged over the 
last several years to chal- 


|) N lenge the well-entrenched 


relational DBMS (RDBMS). Their de- 
velopers tout them as object-oriented 
or object-relational. They are designed 
to handle the new and more complex . ў 
types of information that we are already M 
generating in a world heading relent- EM 
lessly toward object orientation. E 
These object-aware databases differ ^ 
widely, so it can be difficult to see what 
advantage one offers over another; Re- 
lational-database products may be dis- 
tinguished by unique sets of features, || 
but they generally share the same fun- | 
damental model. Databases that are de-: 
signed to handle objects are at a much 
earlier stage in their evolution and ben- 
efit from no such consensus. They use 
different programming models, termi- 
nology, and implementation strategies. 
Some efforts are under way to devel- 
op standards, but there isn't yet a broad 
agreement on what an object-oriented 
database should be or how it should be 


programmed. 


Relational Databases 

Relational databases, which represent 
on the order of $4 billion in annual 
sales, are a well-understood and rela- 
tively mature technology. Most read- 
ers are probably familiar with the un- 
derlying programming model. Data is 
stored in tables; each row is an item, 
and each column has a particular type 
that is known to the database system. Application programs writ- 
ten in a language such as C do not directly access the database; in- 
teractions are mediated by SQL. Usually, the database is com- 
pletely segregated from the application, and the two talk via 
interprocess communication. 

Relational databases have become so popular because they 
offer a number of nice features. They use a standardized notation, 
SQL, that works with many different languages. They support 
multiple users well, offer flexible optimized queries, and allow 
good control over who is allowed to access information in the 
database. Over the years, relational-database implementations 
have become robust, efficient, and standardized. Utility programs 
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that ease administration tasks are available for the 
major database engines. 

Allis not perfect, however. For one thing, SQL is 
alien to standard programming languages. Program- 
mers must insert SQL statements into their code, and 
the result is not very pretty. As Michael Stonebraker 
(well-known database expert, University of California at Berke- 
ley professor, and the mind behind Illustra) says, it is like mak- 
ing an apple pancake by "gluing the apple onto the pancake." 


The Motivation for Change: Objects 

The pros and cons of the relational model have been argued since 
the first relational databases were developed. However, there is 
a new reason to look for a more flexible model: the emergence of 
objects. There is widespread interest in using an object-oriented 
programming style to take advantage of encapsulation, complex 
types, and inheritance. Current relational databases, however, 
are inherently poor at dealing with objects. continued 
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A standard relational database knows 
how to deal with only a fixed set of types, 
such as numbers and text. There are three 
ways to put an object of a new and unsup- 
ported type into the database: 


e store it in a file 
* store it as a binary large object (BLOb) 
* disassemble the object 


The easiest thing to do is to insist that all 
unknown object types be stored in a file 
and that the database have only a pointer to 
the filename. But this is not a very satis- 
factory solution; after all, the whole point 
of the database is to store data. Objects in 
files are not protected via locking and ac- 
cess controls and cannot be restored to a 
previous state if a transaction is aborted. 

The next option is to keep the objects 
in the database as an opaque collection of 
bits, known as a BLOb. Then, at least the 
database access controls apply to the ob- 
ject. However, meaningful queries are im- 
possible, and you can lock only the entire 
object or none of it. 

The last approach is the only one that 
allows the database to manage the object in 
any real sense. The idea is to add the object 
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to the database by taking it apart and stor- 
ing its various fields in tables (see the fig- 
ure “Storing Objects in a Relational Data- 
base” on page 208DM 16). Of course, the 
object must be reassembled when it is ex- 
tracted from the database. This poses two 
problems. First, writing the conversion 
code is a major nuisance; second, not every 
object is composed of primitives that can 
be handled well by the database. The first 
issue can be addressed by providing tools 
to automatically do the conversion, but the 
second is more difficult to work around. 

Some types of objects (e.g., sound clips 
and images) don't decompose well. Even 
when an object can be disassembled ap- 
propriately, the result may not support the 
kinds of queries that users would like to 
make. For example, a document could be 
treated as one enormous text field, a col- 
lection of smaller ones ( paragraphs or sen- 
tences, perhaps), or a collection of words. 
None of those representations allow you to 
make comparisons between documents in 
any reasonable way. 

Performance can also be poor, thanks 
in part to the B-tree indexing mechanism 
typically used by relational databases. Al- 
though it usually works well with the stan- 
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dard types, it runs into trouble when new 
kinds of objects are being managed. 


Object-Oriented Model 

In the past 10 years, several companies 
have begun implementing databases in a 
totally different way. Instead of adhering to 
a rigid separation between the application 
code and the database, they integrated 
them. They got rid of the query language 
and made the database “more invisible” 
by treating it as a seamless extension of 
an object-oriented language (usually C++ 
or Smalltalk). A program picks an object 
out of the database, operates on it like any 
other object in the language, and then puts 
it back before terminating. Rick Cattell, 
chairman of the Object Database Man- 
agement Group’s ODMG-93 standards 
committee, describes the database as con- 
taining “pickled objects.” 

The simplest way to think about an ob- 
ject-oriented database is that a data type 
can have a new property that’s called per- 
sistence. If you have a persistent data type, 
you can retrieve instances from the data- 
base and store them there. A run-time li- 
brary handles the details for you, usually 


interacting with a remote object server. 
continued 
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EZ-RPC For Distributed APIs: 
The Truly Multi-platform RPC 


A EZ-RPC supports partitioning APIs among 
heterogeneous platforms and distributing remote 
APIs from UNIX to Windows with automatic con- 
version of C APIs to Windows DLLs 


A EZ-RPC integrates distributed applications 
with industry-standard APIs such as WinSock, 
ODBC, and XFN 


a EZ-RPC's patented memory management algorithms 
allocate and free memory for inherently stable server 
code and to protect against client-side memory leaks 


A EZ-RPC XDR libraries support passing of complex 
data structures; only implementation of ONC RPC 
library on Windows 3.1, NT and Macintosh 


Both create portable lightweight middleware that travels 
with the application, There's no need to change or upgrade 
systems when you roll-out applications. NobleNet products 
protect developers from complex network coding, distribute 
C and C+- code, support fast code partitioning for rapid pro- 
totyping with tools such as Visual BASIC and PowerBuilder, 
and operate across TCP-IP and IPX/SPX stacks. ONC and 
CORBA compliant. Works on all the key platforms: From 
and to AIX, DG/UX Digital UNIX, HP-UX, Macintosh, 
NetWare, NeXt, OpenVMS, 05/2, Pyramid, SCO-UNIX, 
SGI, Siemens-Nixdorf, Solaris, Stratus, System V Rev.4, 


Sun/OS, UNIXware, VxWorks, Windows 3.x and Windows NT. 


As clients and servers. 


Copyright © 1995, NobleNet Inc. 
Product names are trademarks or registered trademarks of their owners 
NobleNet [s a North American distributor of IONA Technologies’ Orbix product. 


Orbix For Distributed Objects: 
The Original CORBA-Compliant ORB 


A Orbix includes complete development environment 
for managing multi-platform fine-grained objects 


A Orbix includes Implementation Repository and 
advanced administrative tools such as a stream-based 
Dynamic Invocation Interface 


A Orbix provides programmable client-transparent 
proxies for performance improvement 


A Orbix features process-level filters to integrate thread 
packages, monitoring and debugging, auditing and 
authentication/authorization/encryption support 


A Orbix provides full implementation of CORBA 1.1 
standard 
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Storing Objects in a Relational Database 


RDBMS Tables 


One means of storing an object in a relational database: The object is carved up, and Its various 


fields are placed in rows. 


Once you have incorporated an object into 
your environment, you can work with it 
directly. 

This integration eliminates the awk- 
wardness of using a separate interface like 
SQL. There is also no need to decompose 
the object when you store it; the system 
understands your type declarations. To use 
database terminology, the type structure 
defines the database schema implicitly. 

The close integration of language and 


C/C++ Libraries 


for NetWare 


Over 400 C/C++ functions accessing the NetWare API. 
Supports NetWare 2.X, 3.X and 4.X for both DOS and 
Windows. Librari source code is available. No royalties! 


Supported services include: 


* accounting 
* connection 
e printing 

* locking 

e messages 


* bindery 

* console 

* file server 

* semaphores 
* workstation 


The Network C Library includes over 100 sample pro- 
grams including source code for NetWare utilities like 


e directory / file 

e IPX communications 
* queue management 
e security / rights 

* transaction tracking 


database is a mixed blessing, however. 
The database tries to be seamless by obey- 
ing the data model of the programming 
language, but a language like C++ was not 
designed to work with a database. It 
doesn't have any support for locking ob- 
jects, limiting access to them, sharing ob- 
jects between processes, querying, or 
transactions. There is a fundamental con- 
flict between remaining faithful to the pro- 
gramming language and efficiently im- 


plementing database services. 

Consider the relationship between per- 
sistent objects that are stored in the data- 
base and normal (transient) ones that are 
not (see the figure "Problems with Object- 
Oriented Databases" on page 208DM 18). 
To achieve seamless integration, the pro- 
grammer should be able to treat them alike. 
Shouldn't a query apply to every object 
of the appropriate type regardless of 
whether it is persistent? The transient ob- 
jects, however, reside only in the applica- 
tion, not in the database, so it becomes 
much more difficult to optimize and exe- 
cute such a universal query. 

Transaction semantics are also an issue; 
if a transaction is aborted, the persistent 
objects will be restored to their original 
state. It would be difficult to do the same 
thing for transient objects as well. For both 
querying and transactions, the most obvi- 
ous solution would be to draw a rigid dis- 
tinction between the two kinds of objects 
and provide database support only for 
those that are persistent. But that forces 
the programmer to make the same dis- 
tinction and to treat persistent and tran- 
sient objects differently. 

Access control presents a more serious 


WizRuLE For WINDOWS 


* A powerful data mining tool 

• Provides tremendous insight into your database by 
revealing hidden patterns and relationships 

e Purge your database of costly errors 


A REVOLUTION IN DATABASE AUDITING! 


WizRule for Windows reveals rules and 
errors in the contents of a database 


WizRule for Windows: 


m Reads databases created by all 
popular applications (Access®, 
Clipper®, dBASE®, FoxPro*, Paradox®, 
etc.) through ODBC 
Independently discovers Known and 
unknown rules which govern the 
contents of a database 
Identifies records deviating from the 
rules: such deviations indicate 
“suspect” errors in the database 


map, capture, nprint and userlist. | | | 

WizRule for Windows is based on а unique mathematical algorithm 
(patent pending) by which it independently discovers qualitative and 
quantitative rules within a database. There is no need to specify the rules 
in advance — WizRule for Windows automatically detects the governing 
rules of the database. 


WizSof? Inc., 945 Concord Street, Framingham, MA 01701 
Phone: 508 620 4554 Fax: 508 879 0698 


800-669-0842 
513-528-1809 


Novell 
Professional 
Developer 


Providing quality 
software development 
tools since 1989. 
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problem. Traditional databases allow ad- 
ministrators to control what user applica- 
tions are allowed to do to a database object. 
Because the database is in a separate pro- 
cess and is manipulated through SQL, it 
can enforce almost any access policy. In an 
object-oriented database, however, once 
an object is loaded from the database into 
an application, it is difficult to have any 
further control over what happens to it. 


Object-Relational Model 
During the past few years, a third model 
has emerged as an alternative to both re- 
lational and object-oriented databases. 
This object-relational model tries to pre- 
serve the fundamental principles of rela- 
tional theory while still addressing the 
needs of an object-oriented world. 
Object-relational databases are similar in 
philosophy to relational databases—in- 
teractions with the database are handled 
through an enhanced SQL. There is no at- 
tempt to match the close level of pro- 
gramming language integration of an ob- 
ject-oriented DBMS. The difference is that 
the object-relational database engine can 
store and manipulate objects based on a 


Problems with Object-Oriented Databases 


Database 


A mix of transient objects (located in the 
application) and persistent objects (located In 
the database] makes queries difficult to 
optimize and execute. 


flexible type system. 

An RDBMS supports a limited set of 
simple types—numbers, text, and so forth. 
Query optimization is tuned to understand 
the built-in types, the organization of stor- 
age is optimized for them, and SQL can 
manipulate them directly. Object-relational 
systems let you define new types using 
object-oriented structuring techniques like 


The Proliferating Object Standards 


here is a large pile of emerging stan- 
dards for dealing with objects. It is easy 
to get lost in all the acronyms, but the basic 
intent behind them is worth understanding. 

One way to think about these standards 
is to treat applications design as a spec- 
trum. The traditional monolithic application 
that is compiled into a static executable file 
that runs on a single isolated machine con- 
stitutes one end of the spectrum. At the 
other end is a distributed system that is di- 
vided into pieces that can be retrieved from 
remote databases and executed on a range 
of hardware architectures. 

The whole alphabet soup of standards 
is designed to support your progress toward 
the complicated end of the spectrum. The 
steps usually proceed as follows: _ 

Separating Code and Data: The first step 
is to pry objects away from the applications 
that built them. In a traditional application, 
an object, once it is built, cannot be ex- 
tracted and sent elsewhere. The object def- 
inition is intimately bound up with the com- 
piled form of the program. The object models 
(like IBM's System Object Model [SOM] and 
Microsoft's Common Object Model [COM]) 
define ways to describe an object so that it 
can be used by another application. 

Sharing an Object Between Applications: 
Once you achieve some separation between 
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applications and objects, the next step is to 
allow applications to share an object. That 
is the job of standards like OpenDoc from 
Appie and OLE 2.0 from Microsoft. 

Using Distributed Objects: The next level 
of sophistication would let programs and ob- 
jects come together across a network. In 
particular, a program would like to be able to 
search for an appropriate remote object, 
call its methads, and generally interact with 
it. Ideally, the application and the object 
could reside on different machines. That is 
the promise of Common Object Request 
Broker Architecture (CORBA). It defines a 
whole framework of services to support the 
use of objects in a distributed environment. 

Using Mobile Objects: To completely 
support distributed systems, objects should 
be able to execute on any machine. You 
might have a centralized database of ob- 
jects that includes methods and data. A 
query might yleld a set of objects, with meth- 
ods that could be executed locally regardless 
of the architecture. This kind of strategy re- 
quires objects to be expressed in a form 
that can be executed anywhere. Currently, 
there are interpreted languages that can 
provide this functionality, including Java from 
Sun and Telescript from General Magic. 
There is also Omniware, from Colusa, which 
is a compiled solution that supports C/C++. 


inheritance. It is possible to provide new 
access methods in situations where the 
standard B-tree indexing is not appropriate. 

Rather than forcing a document to fit 
preexisting types, in an object-relational 
system, you can define a new type called 
“document” and list the methods that can 
be applied to it. You might want to look for 
documents that discuss the same topic. In 
that case, you could define a method called 
“relevance” that compares two documents 
and grades their similarity. The program- 
mer could use a SQL query to apply rele- 
vance to a table full of documents, just as 
a traditional query can add numbers or test 
for equality. You can put an object in the 
database without disassembling it and still 
take advantage of traditional database fea- 
tures like transactions, query support, and 
query optimization. 


The Future 

The relationship of databases and objects 
is in rapid flux. The relational-database 
companies are trying to make their engines 
more flexible so they can move closer to 
the object-relational approach. The object- 
oriented database companies are trying to 
standardize, notably through the ODMG. 
They are also adding more sophisticated 
database management features and im- 
proving performance. The object-relational 
systems vendors are improving their im- 
plementations and building tuned pack- 
ages that support new data types. 

In the meantime, everyone is eyeing the 
evolving object standards: Common Object 
Request Broker Architecture (CORBA), 
Common Object Model (COM), and Sys- 
tem Object Model/ Distributed System Ob- 
ject Mod. 3OM/DSOM) (see the text 
box “The Proliferating Object Standards" 
to the left for details). These interfaces 
will have tremendous impact on software 
system design during the next several 
years. 

The databases of the future will need to 
manage objects, store methods, and inter- 
act with object frameworks. Not all appli- 
cations deal with complex data, and somc 
that do can manage by disassembling ob- 
jects so they fit into relational tables. 
However, there are a number of data man- 
agement problems for which the basic re- 
lational systems are just not good enough. 
As complex objects become pervasive and 
databases try to manage them, applications 
programmers will have to migrate toward 
a more flexible model. B 


Oliver Sharp is the director of strategic mar- 
keting at Colusa Software (Berkeley, CA). 
You can reach him on the Internet at sharp 
@colusa.com or on BIX c/o "editors." 
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STRESS YOUR APPLICATION 
SQA has released SQA Load- 
Test, an automated tool for load, 
stress, and multiuser testing of 
Windows client/server applica- 
tions. SQA LoadTest can exer- 
cise both the client and server 
sides of an application and can 
easily handle Unix, Windows 
NT, or OS/2 servers connected 
to Windows clients. It also sup- 
ports all the popular network pro- 
tocols: TCP/IP, NetBIOS, and 
IPX/SPX. LoadTest is offered 
as an add-on product for users 
of SQA TeamTest or is bundled 
as part of SQA Suite. Pricing is 
based on how many machines 
run the client software. 
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Contact: SQA, Inc. Woburn, 
MA, (800) 228-9922 or (617) 
939-3000; fax: (617) 932- 
3280; info? sqa.com 

Circle 1266 on Inquiry Card. 
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THE WEB-WIRED DATABASE A 

Aspect Software Engineering has 
released dbWeb 1.0, which is a 
software tool that provides data- 
base connectivity for HTTP Web 
servers running on Microsoft 
Windows NT. Essentially, db- 
Web is a gateway between 
ODBC data sources and Web 
servers such as Purveyor, Web- 
Site, and EMWAC HTTPS. db- 
Web offers full in- 
sert, update, and 
delete capabilities, as 
well as query-by-ex- 
FEM ample record selec- 
tion. dbWeb uses 
32-bit ODBC, pro- 
viding access to 
databases such as 
Microsoft's SQL 
Server, Microsoft 
Access, Sybase, and 
Oracle. | dbWeb 
comes with admin- 
istrative tools and application 
wizards that simplify the process 
of publishing database informa- 
tion. A schema wizard, for ex- 
ample, lets you rapidly create 


and test a schema without writ- 
ing a single line of HTML. db- 
Web requires a minimum of a 
386 processor, 16 MB of RAM, 
and 10 MB of hard disk space. 
dbWeb's suggested retail price 
is $695. 

Contact: Aspect Software Engi- 
neering, Honolulu, HI, (808) 
539-3782; fax: (808) 539-3785; 
http://www.aspectse.com 

Circle 1264 on Inquiry Card. 


POWERBROKER 

Expersoft has released the 
PowerBroker 4.0 suite of ORB 
and object management tools. 
PowerBroker 4.0 lets CORBA 
2.0, OLE 2.0, Visual Basic, 
Smalltalk, and C++ interoperate, 
and it includes CORBA Services 
1.0 as well. The PowerBroker 
technology supports an exten- 
sive range of platforms, includ- 
ing SunSoft's Solaris 1 and 2, 
Hewlett-Packard's HP-UX, 
IBM's AIX, SGI’s Irix, Digital 
Equipment’s Unix for Alpha, 
Microsoft Windows (client only), 
and Windows NT. PowerBroker 
offers three programming mod- 
els: a “C++-centric” model, а 
CORBA-compliant Smalltalk 
model, and a CORBA-compli- 
ant environment that has C++ 
mappings. PowerBroker OLE 
automates interaction between 
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PowerBroker objects and OLE 
automation clients. Finally, 
PowerBroker lets programmers 
express CORBA object refer- 
ences in the World Wide Web’s 
URL format, making it easy to 
build Internet-accessible appli- 
cations and services. Price varies 
according to platform and lan- 
guage. 

Contact: Expersoft Corp., San 
Diego, CA, (619) 546-4100; 
fax: (619) 546-4110; http 
‘/www.expersoft.com 

Circle 1271 on Inquiry Card. 


WEB SERVER FOR WINDOWS 95 

O'Reilly & Associates makes the 
job of building a World Wide 
Web server easier with WebSite. 
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Now available for Windows 95, 
WebSite can take advantage of 
many of the new OS's user-in- 
terface features, such as tabbed 
dialog boxes, tree displays, and 
Visual Basic support. WebSite 
lets you incorporate data from 
spreadsheets and data- 
bases into Web docu- 
ments via a Windows 
Common Gateway Inter- 
face. It can even accom- 
modate ODBC and OLE 
automation within your 
Web documents. Web- 
Site is priced at $499. It 
requires a 386 or better 
processor, at least 12 MB 
of RAM (16 MB is bet- 
ter), 5 MB of disk space, 
TCP/IP connectivity, and 
Windows 95. 

Contact: O'Reilly & Associ- 
ates, Inc., Sebastopol, CA, 
(800) 998-9938 or (707) 829- 
0515; fax: (707) 829-0104; 
hitp://website.ora.com 

Circle 1263 on Inquiry Card. 
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WHAT'S NEW 


Virus Found 


NE Less THING To 
Worry ABOUT 


http://www.mcafee.com 
Circle 1267 on Inquiry Card. 


THE YEAR 2000 APPROACHETH 


Many of today’s applications 
base date calculations on the last 
two digits of the year. When the 
millennium rolls around, such 
calculations are liable to be 
in error—it’s possible that 
an application will report the 
difference between two dates 
as a negative number. Con- 
sequently, Micro Focus is of- 
fering Challenge 2000, an 
extensive package of tools 
that will allow programmers 
to identify potentially "date- 
confused" applications and 
make the necessary changes. 
Challenge 2000 also includes a 
consulting service package that 
provides access to experienced 
consultants who can help users 
appraise the potential for dam- 
age and recommend action. 
Prices start at $3000. 

Contact: Micro Focus, Inc., 
Palo Alto, CA, (415) 856-4161; 
fax: (415) 856-6134; 
http//www.mfltd.co.uk 

Circle 1262 on Inquiry Card. 


WATCOM C/C++ 
10.5 AVAILABLE 


The Watcom Products Division 
of Powersoft is shipping version 
10.5 of the respected Watcom 
C/C++ multiplatform compiler. 
The new release adds Windows 
95 to the compiler’s list of tar- 
get OSes and incorporates Blue 
Sky Software’s Visual Program- 
mer applications-development 
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] Windows 95 users can breathe 
easier. McAfee has released 
VirusScan for Windows 95, which, 


ү the company says, accurately de- | | e T ae md f 
tects over 5100 viruses. VirusScan can optionally scan for "mew system art-up, oi de- 


and your dala will not 


mand, ог on access. (On-access scanning permits VirusScan to detect viruses ses during the k 
` of an executable file.) VirusScan also offers extensive configuration 1 options. F : ore ample, it can 
| be set either to clean the infection or delete the offending file. Fora limited time, VirusScan for W 
dows 95 will also include protection for Windows 3.1, to assist users who are migrating from 
. that OS to Windows 95. VirusScan is available for $65, though Internet user: rs ; can download a free 
evaluation version from McAfee’s FTP site (ftp.mcafee.com). - й "wie 
Contact: McAfee, Santa Clara, CA, (408) 988-3832; fax: (408) 970-9727; 


tool, which generates MFC code 
for both 16- and 32-bit Windows 
environments. The retail price is 
$350. A version upgrade is avail- 
able for $129; a competitive up- 
grade is $199. 
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Contact: Powersoft Corp., 
Watcom Products Division, 
Waterloo, Ontario, Canada, 
(800) 265-4555 or (519) 886- 
3700; http:/Avww.watcom.on.ca 
Circle 1261 on Inquiry Card. 


SIMPLER SQL MANAGEMENT 
Sheridan Software Systems’ 
sp_Assist ($595) makes life eas- 
ier for anyone who has to deal 
with SQL Server databases. 
sp_Assist can generate both SQL 
and Visual Basic code, making 
it critical for building Visual Ba- 
sic front ends to SQL Server 
back ends. It also helps develop- 
ers generate and maintain a wide 
variety of SQL objects, includ- 
ing stored procedures, tables, 
triggers, and more. 

sp. Assist, which is available 
for Windows 3.1 or Windows 95, 
includes database administration 
tools for user and group manage- 
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ment, ISQL script creation, and 
SQL GRANT RIGHTS func- 
tions. sp_Assist maintains its own 
database, which it uses as a kind 
of repository for SQL code. Con- 
sequently, it works well in team 
development environments, 
where code tracking 1s important. 
Contact: Sheridan Software 
Systems, Inc., Melville, NY, 
(516) 753-0985; fax: (516) 
753-3661; On CompuServe, 
GO SHERIDAN 

Circle 2269 on Inquiry Card. 


EMBEDDED WIN32 

Designers of 32-bit embedded 
systems will welcome Phar Lap 
Software's new TNT Embedded 
ToolSuite 8.0. Programmers fa- 
miliar with the Win32 API and 
popular 32-bit C/C++ compilers 
(Borland, Watcom, Microsoft, 
and MetaWare) can now exer- 
cise that familiarity in the em- 
bedded world. Embedded appli- 
cations built with the ToolSuite 
will run on any Intel 386, 486, 
or Pentium processor, and offer 
developers a ROMable real-time 
kernel that supports threads, pri- 
ority scheduling, and advanced 


interthread communication. In 
addition, the kernel includes an 
MS-DOS-compatible file system 
and a floating-point emulation 
library. The ToolSuite’s Visual 
System Builder provides rapid 
kernel configuration. The base 
price is $4995. Developers who 
do not need real-time capabili- 
ties may purchase the Standard 
Edition—which lacks the real- 
time kernel, MS-DOS file sys- 
tem, floating-point emulator, 
DLL loader, and real-time man- 
ual—for $2995. 

Contact: Phar Lap Software, 
Inc., Cambridge, MA, (617) 
661-1510; fax: (617) 876- 
2972; info@ pharlap.com 
Circle 1265 on inquiry Card. 


REMOTELY POSSIBLE 

Avalan Technology's Remotely 
Possible/32 is a 32-bit remote- 
control communications pack- 
age that supports Windows 95 
and Windows NT. In its simplest 
form, Remotely Possible/32 lets 
you control your office PC from 
a distant location or over the 
LAN. (Remotely Possible/32 
works equally well over net- 
works and modems.) One ad- 
vanced feature, multitakeover, 
lets a single host PC simulta- 
neously control multiple viewer 


mamme," 
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PCs. Remotely Possible/32 also 
supports file transfer and chat; 
even while controlling other ma- 
chines, the host can perform 
background file downloads and 
carry on a chat session. The base 
price of $169 includes a license 
for onc host and one viewer PC. 
Packages for additional PCs are 
discounted. 

Contact: Avalan Technology, 
Holliston, MA, (508) 429-6482; 
fax: (508) 429-3179; http 
:4www.avalan.com/~avalan 
Сігсіе 1268 on Inquiry Card. 


[Л Hardware 
NT Roars on the 604 


Faster than PG and Mips, slower than Alpha, the PowerPC 604. makes 


a mean NT workstation 


DAVE ROWELL 


ystems running Windows NT 
з, on the PowerPC 604 RISC pro- 
cessor are finally here. Our 
cross-platform BYTEmark tests show 
these machines have processor perfor- 
mance nearly twice that of Pentium PCs at 
the same clock speed. The 604 also com- 
pares favorably to other RISC chips, al- 
though the latest 21164 Alpha chip is still 
30 percent to 50 percent faster (see “Alpha 
Stays Ahead” on page 210). 
We tested three of the first available 


Hun 


systems: Motorola’s 100-MHz PowerStack 
Series E 604-100P server, IBM's 133- 
MHz Personal Computer Power Series 
850, and a beta PowerPlay? 604/133 from 
Austin Direct that provides symmetrical 
multiprocessing (SMP) with two 133-MHz 
604 chips. Performance testing with 
BYTEmark and several native PowerPC 
NT applications shows that the 604 makes 
a mean NT workstation. 

Allthree systems we tested comply with 
the PowerPC Reference Platform (PReP), 
a hardware standard that hardware-compo- 
nent and operating-system vendors can de- 


Two PowerPC 604 workstations and a server (from left 
to right): Motorola's PowerStack Series E 604-100P 
server, Austin Direct's PowerPlay" 604/133, and IBM's 
Power Series 850. 

sign to. PReP leverages off existing x86- 
based standards, specifying the PCT expan- 
sion bus, for example. As a result, the three 
systems we review share many similarities 
besides the 604 processor. All have expan- 
sion card risers, for example, and two use 
similar PCI SCSI-2 or Ethernet controllers. 
PReP systems run Windows NT 3.51 and 
AIX 4.1 now, and they should be running 
OS/2 by year end and Solaris next year. 


601 to 604 

Microsoft didn't release Windows NT 3.51 for the PowerPC until June, not 
long after IBM and Motorola fixed problems with the bug-delayed PowerPC 
604 chip. Since we first tested the PowerPC systems, performance has 
improved dramatically. While the speed increase comes partly from 
refinements in Motorola's compiler technology, it’s mostly due to the switch 
from first-generation 601 chips to the second-generation 604. 


From BYTEmark results at the same clock speed, the 604 comes out 
roughly 30 percent faster than the 601. While both chips are 32-bit imple- 
mentations of the 64-bit PowerPC architecture, the 604 is more superscalar 
than the 601. It can do more work per clock cycle. Here are some major dif- 
ferences between the two chips: 


PowerPC 604 


3.6 million transistors 
Six independent execution units 
Dispatches up to four instructions per clock 
Completes up to five Instructions per clock 
Dynamic branch prediction 

Separate 16-KB instruction and data caches 
Four-way set associative cache — 


PowerPC 601 


2.8 million transistors 
Three independent execution units 

- Dispatches up to three Instructions per clock 

| Completes up to three instructions per clock 

Stalic branch prediction 

32-KB unified cache 

Eight-way set associative cache 
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" ee E no cables. 

Fo : 3 a You can dismantie 

v CORNE- | [ Motorola's 
ency with our i PowerStack systems 
first round of ' down to the bare 
chassis without tools. 


NT workstation test- 
ing (see “Fastest NT Workstations,” March 
BYTE), we requested high-end system con- 
figurations. The tested machines have 64 
MB of memory, 1 GB of hard drive capac- 
ity, a CD-ROM drive, accelerated graphics 
(PCI-based SVGA), and an Ethernet 
adapter. We ran as many ofthe same bench- 
marks as were available for PowerPC, but 
under Windows NT Workstation 3.51 in- 
stead of 3.5. 

Along with the BYTEmark benchmarks 
(formerly the BYTE Native Mode bench- 
marks), we tested application performance 
with North Coast Software’s PhotoMorph 
2.01 (beta SMP version), a multimedia im- 
age-processing program, and with an al- 
pha version of Bentley Systems’ Micro- 
Station 95, a CAD package (the equivalent 
of version 5,5). NSTL’s InterMark test for 
NT wasn’t ready for PowerPC. 

The PhotoMorph Swirl test creates a 
2.5-MB AVI file using a swirl distortion; 
the test basically measures floating-point 
performance. The MicroStation tests were 
driven by a script developed by NSTL. 
We ran the tests in both 8- and 24-bit col- 
or depths, because the IBM Power Series 
850’s built-in graphics doesn’t support 24- 
bit color. PhotoMorph and, to some de- 
gree MicroStation 95, take advantage of 
NT’s SMP capabilities, giving added per- 
formance when a system has multiple 
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Alpha Stays Ahead 


he last time we tested NT workstations, Alpha 21064A-based 

systems were the clear performance winners. Today's 133-MHz 
PowerPC 604 systems provide the same BYTEmark performance as 
those Alpha boxes did at 275 MHz. Since then, however, Digital 
Equipment Corp. has come out with the faster 21164 CPU, a chip 
that includes among its enhancements both a 16-KB primary cache 
and a built-in 96-KB L2 cache (see “Alpha Rides High,” October 
1994 BYTE). 

Eager to test the 21164, we got our hands on one of the first systems 
to use it: DeskStation’s Raptor 3 (DeskStation Technology, Lenexa KS; 
(913) 599-1900). DeskStation has developed an architecture called 
UniFlex that allows the same system board to take processor cards car- 
rying either Mips or Alpha CPUs, with Windows NT as the operating sys- 
tem. Our test machine came with a 266-MHz 21164 module (the 300- 
MHz version wasn't yet available] loaded with 2 MB of write-back L3 


cache. Other performance features 
include a claimed 900-MBps bus to 
external cache and a 128-bit 150- 
MBps bus to extemal memory. 

The $15,000 price includes 64 
MB of system memory, a 1-GB | 
Seagate ST31230 SCSI drive, a 2x | 
CD-ROM drive, a 4-MB Diamond 
Stealth 64 PCI graphics card, 
built-in Ethernet, and a 17-inch ViewSonic 17E monitor. Performance 
testing with BYTEmark put the Raptor 3 far ahead of the crowd. Its 
CPU performance was 40 percent to 60 percent faster than 275-MHz 
210644 systems and single-processor 133-MHz PowerPC systems 
(see the BYTEmark test results below). The 300-MHz version should 
be another 13 percent faster. 


processors (as in the case of Austin's Pow- 


erPlay?). MicroStation didn't support SMP 
in our previous testing. 


Austin Direct PowerPlay? 
We examined a dual-processor Power- 
Play? 604/133 beta system that should be 
available by the time you read this. (List 
price with 64 MB will be $9995.) Several 
jumper wires crisscrossed the motherboard, 
and a flash BIOS upgrade arrived later to 
enable the 512-KB L2 cache, but we ran 
into few problems. (FirePower, which de- 
signs and manufactures this system for 
Austin Direct, makes a similar system for 
Canon, but it wasn't ready for review.) 
Notable features include the two 133- 
MHz 604 processors, ECC memory, and a 
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. .— Austin PowerPlay? 
(dual PowerPC 604/133) 
Ta 


| Motorola PowerStack E 604-100Р. 


IBM Personal Computer Power 
Series £50 (PowerPC 60433) 
(PowerPC 604/100) 


Gateway 2000 P5-133XL 
(Pentium/133) 


Intel Reference System 


memory-bus-direct graphics system con- 
trolled by FirePower's Powerized Graph- 
ics L1A9403 chip, which moves graphics 
data from the CPU to the 4-MB VRAM 
frame buffer over the system's 128-bit- 
wide memory bus. The CPU does the 
graphics work. A Philips SAA7196 video 
decoder/scaler chip has its own 2-MB 
VRAM frame store buffer. The FirePow- 
er motherboard provides asynchronous 
I/O, which decouples I/O from the memory 
bus so that activities like disk I/O don't 
hold up CPU/memory operations. 

The BYTEmark CPU test exercises only 
one processor at a time. With both CPUs 
enabled, the Austin trailed the 133- __ 
MHz IBM Power Series 850 just | 
slightly, due to the overhead of | 


| 


f 
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IBM Persona! Computer Power 
Series 850 (PowerPC 604/133) f : 


managing two CPUS. But in the Photo- 
Morph test, two CPUs gave the Power- 
Play? a great advantage; it performed bet- 
ter on this test than any machine we've 
seen yet. Display of graphics isn't 
amenable to SMP under NT, but Micro- 
Station uses SMP when it can. However, 
with no independent graphics processor, 
the PowerPlay? fell 19 percent behind the 
IBM system in the 8-bit MicroStation 
CAD test. 


IBM Power Series 850 
IBM's Power Series 850 is also aimed at 
the desktop. It has IDE drives, but no built- 
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dual PowerPC 604/133) EEE | 
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Motorola PowerStack [{ 


Netpower Fastseries MP | 
(MIPS R4400/200) $ 


BTG Action AXP275 
(Alpha 210644/275) 


DeskStation Raptor 3 | 
(Alpha 21164/266) 


(Part 50) | Bl integer index index. 
Netpower Fastseries MP E Floating-point index 
(Mips R4400/200) | (80-NHz Pentium) l nn E 
BTG Action AXP275 a The BYTE cross-platform BYTEmark CPU test shows the PowerPC 
(Alpha 21064A/275) 604 favorably compared to other CPUs. The Austin PowerPlay? 
| | | 604/133 trailed the 133-MHz IBM Power Series 850 just slightly, 
vpn a n pam | | due to the overhead of managing two CPUs. Two processors gave the 


in the MicroStation CAD test (results not shown), where graphics 
| controllers are a big factor. 


| 
| 

- | PowerPlay? a strong advantage in the PhotoMorph Swirl test, but not 
| 
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POWERPC SYSTEM FEATURES 
AUSTIN DIRECT IBM PERSONAL COMPUTER MOTOROLA POWERSTACK 
POWERPLAY? 133 POWER SERIES 850 SERIES E 604-100P 
Processor(s)/Memory 
CPU(s)/speed (MHz) Two PowerPC 6045/133 PowerPC 604/133 PowerPC 604/100 
Secondary cache 512 KB split (will be shared 512 KB, synchronous 256 KB 
(all direct mapped, write-back) in final version) 
Memory bus width/speed 128 bits/66 MHz 64 bits/66 MHz 64 bits/66 MHz 
RAM (standard/as tested/maximum, in MB) 32/64/256, ECC 16/32/192, parity 32/64/256, parity (ECC optional) 
Storage 
Hard drive One 1-GB Fujitsu M1606 One 1-GB IBM DPEA- Two 525-MB Toshiba MK2428FB 
SAU 3.5-inch SCSI-2 -31060 3.5-inch EIDE 2-Inch SCSI-2 
CD-ROM drive Hitachi IDE (4x) IBM CRMC-FX400C3 IDE (4x) Toshiba ХМ-41018 (2x) 
Drive bays Two accessible 5%-Inch, Two accessible 57- by 1-Inch, Three 5% by 1-inch drive bays 
. two accessible 3}-inch one 3 inch floppy, two (twa accessible), one floppy 
| intemal 3%inch drives 
Graphics 
Graphics card Built-in Built-in Number Nine GXE64 
0 Pro PCI graphics card 
Graphics processor Powerized Graphics 128-bit 53 64-bit VisionB64 53 64-bit Vision964 
SUE mice L1A9403, Philips SAA7196 video i 
| decoder/scaler : 
Video memory (as tested/maximum, in MB) 6/6 VRAM (includes 2/2 DRAM 4/4 VRAM 
2-MB video frame store) 
Pixel clock maximum 135 MHz 135 MHz 220 MHz 
Max. 24-bit resolution (refresh rate) 1024 by 768 (75-Hz) No 24-bit driver support 1280 by 1024, 76-Hz. 
Max. resolution (color depth, refresh rate) 1280 by 1024 (16-bit, 75-Hz) 1280 by 1024 (B-bit, 72-Hz) 1600 by 1200 (16-bit, 76-H2) - 
Monitor 17-inch Austin 17-inch IBM 17S/S Sight and Sound nona ‘ 
Optimal resolution (refresh rate) 1280 by 1024 (70-Hz) 1280 by 1024 (77-Hz) not applicaple 
Dot pitch (mm) 0.26 0.27 not applicaple 
Expansion Interfaces/ports 
Total siots Two 33-MHz PCI, two Two shared 33-MHz PCI/ISA, Three 33-MHz PC! 
ISA (none shared) three ISA (one hall-length) 
scsi . Built-in PCI, &-bit Fast SCSI-2, nona Built-in PCI, 16-bit (Wide) 
TY internal and extemal connectors Fast SCSI-2, internal (B-bit) and 
ig external (16-bit) connectors 
Serial Two 9-pin 57.6-Kbps Two 9-pin 115.2-Kbps Two 9-pin 19.2-Kbps asynchronous; 
two 26-pin mini-D 1-Mbps synchronous 
Рага! ^ ©. One IEEE 1284 25-рїп One IEEE 1284 25-pin One IEEE 1284 36-pin high-density. 
Networking 
Interface Built-in PCI Ethernet (10Base-T) Built-in PCI Ethernet (10Base-T) Bulit-in PCI Ethamet (10Base-T 
(tested), thin-nat, or AUI) 
Pricing 
Price (as tested) $8295 (32 MB RAM)/$9995 $5607 (32 МВ RAM) $7303 (64 MB), $6869 (32 MB RAM)/S9279 (64 MB), 
Es (64 MB RAM) monitor $1410 extra no monitor 
Price includes CD-quality audio with speaker and Built-in 16-bit "business" audio Optional "business" audio 
mic, videoconferencing camera with speaker and mic (on floppy-drive card) 
Warranty Three years, parts and labor; first Three years, parts and labor; Five years, parts and labor, 
year on-site; lifetime 24-hour, first year on-site depot; or three years on-site 
7-day tech support (2-day response); or one year on-site 
m T (best-effort response) with 7-day, 
24-hour phone support 
FCC Rating Class B pending Class A Class A 


in SCSI, and an 8-bit graphics system—an 
53 Vision864 accelerator chip with only 2 
MB of frame buffer. Graphics options in- 
clude IBM's H10 PCI card with 4 MB of 
VRAM and a video coprocessor. “Busi- 
ness" audio and 10Ваѕе-Т networking are 
also built in. 

Security starts with a locking front cov- 
er. Once it’s unlocked, you can open the 
mostly metal case without turning any 
screws. There is a ZIF socket that can take 
an upgrade CPU, though IBM has no firm 


plans for this socket. 

Like the Motorola system, the Power 
Series 850 uses the Motorola MPC105 PCI 
Bridge/Memory Controller chip and there- 
fore has a 64-bit memory data bus and a 
32-bit address bus. The 850 Series comes 
in 100- and 120-MHz versions, which have 
a 256-KB asynchronous cache instead of a 
512-KB synchronous cache. As noted, the 
133-MHz system performed slightly better 
with non-SMP benchmarks than the Austin 
Direct PowerPlay? did. 


The $7017 test system came with IBM's 
17-inch 17S/S Sight and Sound monitor, 
which provides speakers, microphone, and 
an empty enclosure for an optional video 
camera. The unit also comes with IBM 
software that can take advantage of the 
604’s floating-point capabilities, includ- 
ing an MPEG decoder. 


Motorola PowerStack Series E 
Motorola Computer Group sells its sys- 


tems only through reseller channels and 
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offers a limited selection of peripherals, 
expecting resellers to add their own. The 
PowerStack Series E is designed as a desk- 
top server, It lacks ISA slots and an inter- 
nal IDE connector but provides four seri- 
al ports (two synchronous), built-in Fast 
and Wide SCSI-2, and 
Ethernet. You can stack 
a SCSI expansion mod- 
ule on top of the Series 
E. The system provides 
over-temperature detec- 
tion for the CPU and also 
for the external SCSI 
module. 

The 100-MHz Power- 
Stack Series E 604-100P 
is a solid, cleverly built 
unit. You can quickly 
take the whole system 
apart (including removal 
of the motherboard and 
power supply) without 
touching a screw or a 
cable; there are none. 

The system we tested 
(list price $9279) came 
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with a Number Nine GXE64 Pro PCI 
graphics card (loaded with 4 MB of 
VRAM) but no monitor. It also included 
two Toshiba 525-MB SCSI hard drives 
and a CD-ROM drive. The floppy-drive 
card plugs into its own proprietary slot on 
the expansion card riser 
and also holds the busi- 
ness-audio option. 

In fact, all the drives 
are on cards so that they 
can plug in without us- 
ing cables. The hard- 
drive cards can hold up 
to three 24-inch SCSI 
drives. By plugging in 
two of these cards, you 
can pack this server with 
six hard drives (plus the 
CD-ROM drive). You 
will need a second PCI 
SCSI controller if you 
want to add the stacking 
SCSI expansion mod- 
ule, which holds four 
54-inch drives. Normal- 
ly, it can run off the 


FEATURED UNIX PRODUCTS = 


built-in SCSI controller. 

In terms of performance, the 100-MHz 
Series E suffered in comparison with the 
133-MHz IBM and Austin systems, but it 
performed proportionately to its lower 
clock speed. 


Are You Running NT Software? 

PowerPC NT systems are priced very com- 
petitively with equivalently configured 
x86-based systems, particularly when you 
consider that they perform faster than the 
initial 150-MHz Intel P6 systems we’ ve 
tested. While NT allows running of 286- 
level 16-bit software under emulation, that 
feature becomes increasingly less appeal- 
ing as more 32-bit Windows 95 software 
arrives. To justify buying a RISC-based 
NT system, you must not only require top 
performance with a major processor-in- 
tensive application, but you must also be 
able to satisfy most of your software needs 
with NT applications. Ш 


Dave Rowell is a BYTE technical editor who 
covers hardware. You can reach him on BIX 
or the Internet at drowell@ bix.com. 
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Enterprise Database Managers 


You can run a whole business on DB2/2, Oracle, or SQL Server. But there 
are important differences in scalability, support, and reliability. 


BARRY NANCE 


information such as customer names, 

orders, billings, and payments, a re- 
lational database management system 
(RDBMS) is essential. Running an 
RDBMS on a networked desktop PC puts 
the data close to the people who use it. 

For this review, we looked at the latest 
versions of three PC-based RDBMSs that 
have the power and the capabilities need- 
ed to run an enterprise: IBM's DB2/2 2.1, 
Oracle's Oracle 7.1, and Microsoft's SQL 
Server 6.0. 

All three systems offer stored proce- 
dures, triggers, and constraints. A stored 
procedure is a set of processing steps that 
executes on the database server PC rather 
than on the client. A trigger is a stored pro- 
cedure that fires when a specified event 
(row insertion, deletion, or updating) oc- 
curs. A constraint is a business rule in the 
database that specifies acceptable values or 
relationships among data fields. Con- 
straints let you enforce referential integri- 
ty relationships among your database ta- 
bles; you can ensure, for example, that no 
one can delete a customer's account in one 
table if billing records for that customer 
still exist in another table. 

These are big-league features that, along 
with higher capacity and performance, help 
distinguish these database managers from 
such products as Microsoft Access, Lotus 
Approach, and Borland Paradox. 


k f you work with important business 


Stress Test 

Overall, we found Oracle to be the best of 
the three. It scales the most consistently 
across PCs, minicomputers, and main- 
frames (see the chart “Comparing Rela- 
tional Database Features” on page 216), 
and it offers more platform choices than 
DB2 or SQL Server. We recommend Or- 
acle for enterprises with many remote sites 
of diverse sizes. It is also mature, a market 
leader, and rich in features. 

DB2/2, though it scales almost as well 
as Oracle, doesn’t offer you as big a range 
of choices; for example, the next higher 
gradation of DB2, which runs on IBM’s 
RS/6000 RISC workstation, has relatively 
little third-party support. Still, for com- 
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panies downsizing to client/server and that 
already have DB2 on a mainframe, DB2/2 
is an excellent desktop solution. It's also a 
good choice for organizations that need 
the utmost in reliability. 

SQL Server runs only on Microsoft 
Windows NT, which limits its scalability 
to 486-based PCs through DEC Alpha- 
based systems and, eventually, PowerPCs. 
But it offers excellent integration with Vi- 
sual Basic and with Microsoft and third- 
party applications. 

To gauge reliability, we wrote an 
"RDBMS killer" program to find out how 
each product behaves at its saturation 
point. The multithreaded program, emit- 
ting SQL operations to each RDBMS at 
an ever-increasing rate, ran directly on the 
database server rather than across the LAN. 
All three products died during the stress 
test, as we expected. We wanted to study 
the failure itself, not measure how long 
each RDBMS lasted (long before your 
own database software died, you would 
have gotten more hardware and scaled 
your systems upward). 

DB2/2 failed gracefully, shutting down 
and leaving the database undamaged. But 
when SQL Server and Oracle died, we had 
to run repair utilities before we could re- 
sume using the database. 


DB2/2 2.1 

IBM continues to make DB2 more con- 
sistent across PCs (running OS/2), 
RS/6000s (AIX), AS/400s (OS/400), and 
mainframes. IBM has targeted other plat- 
forms for DB2 as well, including HP-UX, 
Solaris, Sinix (Siemens Nixdorf Unix), 
and Windows NT. But DB2 is not yet one 
database product with a single code base. 
Slight differences exist among versions, 
most notably in the Data Definition Lan- 
guage (DDL) statements you use to allo- 
cate and initialize a new database. The bot- 
tom line: You sacrifice some portability 
with DB2. 

We tested DB2/2, the OS/2 version that 
supports symmetric multiprocessing 
(SMP). DB2/2 supplies programming in- 
terfaces for a wide variety of computer 
languages, including C, C++, COBOL, 
and FORTRAN. IBM's own VisualAge 
and many third-party products (such as 
Watcom's VX-REXX) are excellent add- 
on tools you can use with DB2/2. 

You can configure DB2/2 to replicate 
data among a set of database servers. 
DB2/2 can also work through Distributed 
Database Connection Services (DDCS) or 
other middleware products to interface 
with mainframe DB2 databases. Admin- 
istration is easy, either locally or remotely, 
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through GUI administration software. For 
remote sites that don't have their own data- 
base administrator, DB2/2 offers remote 
administration tools. A separate product, 
Visualizer, lets you build, update, or query 
your database. 

DB2/2 2.1 subjects SQL statements to 
one of nine levels of optimization just pri- 
or to processing those statements. The nine 
levels, which can be configured by a data- 
base administrator or set by application 
software, allow precise tuning of database 
response times, You'd use level O or 1 for 
SQL that's already optimized by the pro- 
grammer. Higher levels let DB2/2 examine 
and reformat SQL submitted by, for in- 
stance, a front-end query tool such as Mi- 
crosoft Access. 

Programs can emit either “dynamic” or 
"static" SQL to DB2. Dynamic SQL is 
compiled at run time; it can be a string of 
text, for instance, that someone types into 
a program at the command line. In con- 
trast, static SOL consists of statements, 
embedded directly in the program, that are 
fully known at compile time. Precompile 
and postcompile steps, part of a process 
IBM calls *binding," store the static SQL 
statements in files with a .BND extension. 
In general, static SOL executes much faster 
than dynamic SQL. 


Oracle 7.1 

Oracle runs on more than 90 platforms 
(about 60 of which are Unix environ- 
ments). Because the database software is 
essentially the same code for each plat- 
form, Oracle is amazingly consistent on 


cess a constraint or trigger for the SQL. 
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Next, tlie SQL compiler rewrites the SQL statement, replacing 
view references with actual column names and transforming the 
SQL for processing by the optimizer. The transformation elimi- 
nates redundant joins, adds implied predicates, and converts 
INTERSECT clauses to EXISTS subqueries. 

In the fourth step, the optimizer uses cost-based algorithms 


different platforms. Moving an 
Oracle database from one plat- | 
form to another is a simple matter 


TOP THREE REASONS TO BUY... 


of using the export and import | DB2/2 | 
utilities supplied with the pack- | e Supports faster-executing static SQL 

age. Database administration and | e Works on SNA networks 

design are also consistent among | e Is easy to program | 
platforms. The same DDL for | 
creating an OS/2 Oracle database | Oracle 


can also create a NetWare NLM, | 
NT, or Unix one. 

Oracle takes advantage of 
SMP in environments that offer 


e Supports row locking 
e Scales in fine gradations from PCs to mainframes 
| @ ls consistent across platforms 


multiple CPUs (OS/2, NT, AIX, | 
SCO). The previous version of | ; i T 
Oracle provided only "strict" data T s cdi ИЧИ шщ Epson quan 


commit or unsynchronized table 
snapshots. Version 7.1 adds 
loose, time-delayed replication 
from a primary database site and 
optimistic replication that allows any one 
database site to update without waiting for 
other sites to catch up. You can also con- 
figure Oracle to replicate table updates 
onto another (remote) Oracle database or a 
DB2 mainframe database. 

Administering Oracle is easy, since the 
OS/2 and NT versions come with native 
GUI tools, but you administer the Net- 
Ware NLM version through an over-the- 
wire Windows interface. Oracle, through a 
separate product, offers remote adminis- 
tration tools for distant sites that don't have 
their own database administrators. 

Oracle supports the use of triggers, 
stored procedures, and database constraints 
through its PL/SQL database server pro- 


| 
| 
replication through two-phase | 
| 
| 


SQL Compilers: The Performance Nexus 
The database engine's SQL compiler is arguably the most im- 
portant part of an RDBMS. It must recognize and understand 
natural language (SQL), then turn the SQL statements into “in- 
structions" it gives to the database engine's retrieval and up- 
date processes. The job is compounded by speed requirements. 
SQL compilers process SQL statements in five basic steps. 
The first step parses the SQL, examines it for syntax errors, 
then converts the SQL parse tree into an internal representa- 
tion. The second step examines the reformatted SQL to ensure 
that executing the statement won't violate referential integrity. 
This step also notes whether the database engine should pro- 


SQL 


` SQLemiter - 
_ (application software) 


Database 
_ compiler. engine 


An RDBMS's SQL compiler 
has a central role in making 
efficient queries. 


| e Has good Windows NT-based security features 
e Replication is easy to set up and administer 


| 
SQL Server | 
| 
| 


gramming environment. It also supports 
dynamic SQL and, for embedded SQL, a 
form of static SQL. However, unlike in 
DB2/2, there is no separate “bind” step 
the programmer performs during devel- 
opment. And, to improve processing of 
SQL statements, Oracle uses an optimizer 
to predigest SQL. (See the Technology 
Focus box below for an explanation of 
SQL processing in all three products.) 
Oracle isn’t quite as easy to program as 
DB2/2, and it doesn’t have tight, thread- 
oriented integration with the host operating 
system. On the other hand, Oracle enjoys 
a great deal of support from third-party 
software vendors, and SQL*NET is an ex- 
cellent, multiplatform-oriented SQL de- 


to determine the most efficient execution method for the SQL 
statement. It finds the best join order, for example, and it de- 
cides whether the execution of the SQL statement will be CPU- 
or l/0-bound. The optimizer chooses an execution path for the 
SQL statement that will result in the quickest response from 
the database engine. 


The fifth step “remembers” the 
essence of the SQL statement for 
later comparison with other SQL 
statements; the SQL compiler 
keeps a history of how well it opti- 
mizes statements so it can "learn" 
the fastest ways to access the 
database. After this fifth step, the 
SQL compiler delivers the com- 
piled, optimized SQL statement to 
the retrieval and update processes 
in the database engine. 
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livery mechanism. 


SQL Server 6.0 

Microsoft originally licensed an OS/2 ver- 
sion of SQL Server from Sybase. But when 
Microsoft ditched OS/2 for Windows NT, 
it terminated that business relationship. 
The latest version of SQL Server continues 
to look much like the Sybase database 
management products (which run on Unix 
platforms), but Microsoft says that it has 
changed about 60 percent of SQL Server. 
We found that the underlying architecture 
has changed considerably from prior ver- 
sions. The programming interface and con- 
figuration process, on the other hand, are 
similar to earlier versions of both Microsoft 
SQL Server and the Sybase product. 

SQL Server, which now runs only under 
NT, has a new GUI administration tool 
called SQL Enterprise Manager (SEM). 
While previous versions of the RDBMS 
used a text-mode Interactive SQL (ISQL) 
interface, this one has GUI database-ad- 
ministration tools. New features include 
scrollable cursors, distributed management 
objects, and extended stored procedures. 
Before, you coded your SQL Server stored 
procedures in Microsoft's (Sybase's) 
Transact-SQL language, and you were lim- 
ited both in performance and in function to 
the design of Transact-SQL. Extended 
stored procedures allow SQL Server to 
use external programs to handle database 
events. And, like Oracle, the program uses 
a cost-based optimizer to examine and re- 
format SQL statements. 

Microsoft has tightly integrated SQL 
Server into the NT environment. It is con- 
sistently the same database manager, from 
both architectural and user interface view- 
points, on Intel, Mips, or DEC Alpha sys- 
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COMPARING RELATIONAL DATABASE FEATURES 


DB2/2 


Price per user $123 


(50 users) ! 


Server platforms 
{with OS) 


PC (OS/2), 

RS/6000 (AIX), 
AS/400 (OS/400), 
mainframe (MVS, VM) 
DOS, Windows, OS/2, 
Maciniosh 


16 MB 


Client platforms 


RAM (replication 
enabled) 


Symmetric mulli- 
processing support 


Maximum columns 
per table 


Row locking 
Replication 


Centralized 
management 


Referential integrity 


Stored procedures, o 
triggers, and constraints 


Programming languages C, C++,COBOL, 


REXX, FORTRAN 


IPX, NetBIOS, SNA 
(APPC), TCP/IP 


Static SQL e 
SNMP alerts e 


Transport protocols 


Ф = yes; O = no 
! includes base product plus 49 client licenses 


ORACLE 
$101 


SQL SERVER 
$25 


PC (OS/2, NT, NetWare), NT 
assorted Unix, mainframe 
(MVS, VM) 


DOS, Windows, OS/2, DOS, Windows 2 


Macintosh 


16 MB 32 MB 


C, C++, COBOL, 
FORTRAN 


IPX, NetBIOS, TCP/IP 


C, C++, COBOL, 
Visual Basic 


IPX, NetBIOS, 
TCP/IP 


O Q 
® Q 


2 Microsoft doas not support OS/2 and Mac cliente, but third-party support is avallable. 


З Pago-lavel only 
* Oracle offers separate remote-monitoring utilities. 


tems. NT schedules individual SQL Serv- 
er threads on different CPUs if your data- 
base server is an SMP machine. 

SQL Server, like DB2/2 and Oracle, can 
automatically replicate changes onto re- 
mote databases, but its replication uses a 
publish-and-subscribe metaphor. A distri- 
bution server hosts a distribution database, 
which holds rows from published tables 
until SQL Server can copy the rows to the 
databases that subscribe to the pub- 
| lished tables. A publication database 
can define publication tables, and a 
subscription database can subscribe to 
those published items. Through SQL 
Server' s SEM interface, replication is 
particularly easy to set up. However, 
changes made on a remote SQL Serv- 
| erby means of a remote procedure can- 
not be rolled back (undone). 

SQL Server's tight integration with 
1 NT helps make it a secure database, 
and SEM gives it point-and-click ease 
of use. But SQL Server isn't yet ready 
for the enterprise. If you use OS/2 or 
Macs, you'll have to buy an ODBC 
connectivity solution from a company 
other than Microsoft. And because of 
the rift between Microsoft and Sybase, 
J SQL Server customers who want to 


mix the Sybase and Microsoft versions of 
the program will have trouble. Ш 


Contributing editor Barry Nance is the au- 


thor of several books, including Using OS/2 
Warp and Client/Server LAN Programming 
(Que, 1994). You can reach him via the In- 
ternet at barryn@ bix.com. 


DB2/2 Client/Server 2.1 .. 
{includes five cllent licenses; 
$85 per additional client) 
IBM 
Armonk, NY 
(800) 342-6672 
(914) 765-1900 
fax: (313) 225-4020 

Circle 1144 on Inquiry Card. 


..$1495 


Oracle 7.1........ 
| ($99 per client) 
Oracle 

Redwood Shores, CA 
(415) 506-7000 

| fax: (415) 506-7200 
Circle 1145 on Inquiry. Сага. 


.$199 per server 


SQL Server 6.0 ........,. us -$999 
(plus $119 for 20 client licenses) 
Microsoft 

| Redmond, WA 

| (800) 426-9400 

(206) 882-8080 

| fax: (206) 936-7329 

| Circle 1146 on Inquiry Card. 
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Ürganization Made Loud and Clear 


NetManage’s ECCO Pro is both a sophisticated PIM and 
an alternative Windows desktop 


JOHN MONTGOMERY 


here is a method in your madness, 

Р you continue to insist, despite 

working in an office that seems 

to have been decorated by the guy who in- 

vented the Post-It, where the papers on 

your corkboard should be carbon-dated, 

and where any horizontal surface is a filing 
cabinet. This is entropy in action. 

NetManage’s ECCO Pro is a personal 
information manager (PIM) that fights en- 
tropy. By using linked outlines, ECCO not 
only can round up your to-do list, your list 
of people to call, and your phone book, it 
can help restructure the way you work. 
With ECCO, you'll start to think in hier- 
archical terms, categorizing what needs to 
be done and even doing simple project 
management. 

But that's ECCO's downside, too. As 
with any PIM, you have to adjust to the 
way it works. Despite this one possible 
shortcoming, ECCO is powerful enough 
to handle most PIM tasks. Actually, ECCO 
is a little scary. It's so all-inclusive that 
you may find you can't function without it. 
You won't feel comfortable jotting a name 
down on a piece of paper. You'll have to 


ECCO's Unique File-Locking System 


When you share files on a network, you need some way to ensure that two people 
can't modify the same data at the same time. That's easy if you're not expecting two 
people to try to access one file at once. But with shared files, such as шош ЕССО 


uses, you need sophisticated file locking. 


ECCO isn't record-oriented, so it can’t use the type of locking found in most com- 
mercial databases. Instead, it usually (depending on the type of file) locks a file for 
as long as a client needs it and then unlocks it. This basic protocol is called 
OF_SHARE_DENY_NONE, which specifies that if the file is already open in another 
mode, a second open command should fail, but multiple clients can open it in this 
mode. When the file is open, ECCO sets the first 16 bytes of the file as locked using 
— - the DOS FLOCK function (a DOS INT 21H 
function). Once all this is set up, only the 
-| locking process can read or write to the 

| file. 

File locking varies a little depending on 
the type of file you're opening. The most 
common scenario would run like this. You 
open a shared file. ECCO opens the shared 
file itseif, loads it into memory on your ma- 
chine, and then closes it. ECCO then opens 
a pair of shared status files and holds 
them open until you close the original file. 


„| ЕССО seta up locked | 
SZ "channels" to ensure 
y {pat only one Instance 
of each local file can 
attach to the ahared file. Local „eco file 
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ECCO reintroduced 
PIM users to the con- 
cept of outlines. The 
new version (3.0) calls 


й 


they’re basically still | 
outlines, with some 
user interface (UI) im- 
provements, such as 
easy ways to join and 
split lines. 

ECCO is capable of 
far more complex pre- 
sentation and organi- 
zation, though. You 
can add columns, as you can in a spread- 
sheet. For a project outline with a month- 
project-tasks hierarchy, you could add a 
Start date and an end date, a pop-up list of 
people available to work on the project, 
and a check box to mark when you finish 
a stage of the project. If you wanted to get 
really fancy, you could even add Gantt 
charts and columns based on information 


Name Lost, Fra) 
ММ. 


SERERE 


PE 
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Unlike standard Windows applications that are compliant with the Multiple Document 
Interface (MDI), ECCO Pro actually merges different views into one seamless window, 
so It’s easy to move data from one notepad to another. 


in your phone book or to-do list. In fact, 
you can cross-reference the information 
in any of the outlines you create. 

This type of cross-referencing is handy. 
You can drag information from one outline 
into another, and it will be referenced in 
both places. For example, drag a name 
from your phone book to your calls list. 
ECCO not only adds it there but adds a 
check mark by that name in the phone 
book to remind you to call the person. Dur- 
ing the phone call, you can take notes un- 
der the person's name in either the calls 
list or the phone book. The name and note 
will appear in both places. When you mark 
the call as done, it's added to your com- 
pleted tasks list, so you can keep a record 
for your nosy boss. 


Learning How to Think 

ECCO includes six templates, each tar- 
geted at a type of information: general, le- 
gal, manager, project, research, and sales. 
Common to each template are, not sur- 
prisingly, a calendar and a phone book— 
standard in any PIM. Common across most 
are a tasks list and a calls list. 

Outlines and templates aside, what 
makes ECCO special is its integration with 
other applications. It supports OLE 2.0, 
so you can embed documents into ECCO 
outlines with no problem (though in these 
days of widespread OLE 2.0 availability, 
that goes without saying). Beyond that, 
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ECCO also includes a clever tool called 
the Shooter—a sophisticated cut-and-paste 
tool that far surpasses Windows' own. 
When you install ECCO, the Shooter (a 
small arrow) appears in the title bar of all 
the applications you run. You left-click on 
it, and a drop-down menu appears, offering 
you the option of "shooting" selected in- 
formation to another application. Gener- 
ally, you'll probably be shooting names 
and addresses from your ECCO phone 
book into word processing documents. 
Here's the best part: When you update 
the information in your ECCO phone 
book, it will be updated in your word pro- 
cessing document, too. We noticed a minor 
problem with the Shooter, however. On 


slow machines, it drags down the respon- 
siveness of your running applications. But 
on any machine faster than a 486/50, you 
shouldn't notice a problem. 

The main drawback to ECCO is that the 
database around which it's centered isn't 
fully relational, and the filtering engine 
can't compensate for this. So, to take dif- 
ferent views of a project, you must create 
a new outline and drag the folders from 
the folder manager into the new outline. 
You can't click on a column in your ex- 
isting outline and say, "view by this col- 
umn." You can sort by columns, however. 

Once you have 
mastered ECCO, | ECCO Pr 3.0 
you will probably | NetManage, · 
find that your co- 
workers are envi- 
ous of your new- 
found efficiency. 
That's when to in- 
stall it on your net- * 
work. ECCO uses three tools for rm 
information. With the first tool, ECCO 
stores its shared files on a file server but 
keeps the executable file on your local 
disk. You then use the second tool—an 


Product Information 


E-mail transport such as Vendor-Inde- 
pendent Messaging (VIM) or MAPI—to 
request meetings. The third tool is repli- 
cation. You can replicate local informa- 
tion from a desktop computer to a note- 
book and back. 


Enforced Organization 

For people who are already organized, 
ECCO is a natural way to work. If you're 
not organized, ECCO can help you get 
there by making you think of projects and 
information hierarchically. But if your 
style is more free-form, maneuvering to 
the correct outline, finding 
the right place to enter 
| data, and learning how to 
use the information in the 
various columns could be 
more trouble than it’s 
worth. With that caveat, 
we recommend ECCO Pro 
for anyone who is striving 
to reach the apex of organization. в 


John Montgomery is BYTE's features edi- 
tor. You can reach him on the Internet or 
BIX at jmontgomery@ bix.com. 
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OLE Automation servers make Visual Basic 4.0 а tool for three-tier 
client/server applications 


STEVE GILLMOR 


ith release 4.0, Visual Basic 
developers can create their 
own OLE components, de- 


ploy them via Remote Automation tech- 
nology, and programmatically control the 
development environment. Microsoft’s 
new version offers other significant im- 
provements to the existing Standard and 
Professional Editions, as well as adding 
an Enterprise Edition for team-based client/ 
server projects. It’s a big leap forward. 
As Microsoft moves millions of com- 
puter users to the 32-bit world of Win- 
dows 95 and NT, Visual Basic has been 
endowed with both 16- and 32-bit ver- 
sions. Now users can not only create NT 
and Windows 95 logo-ready applications, 
but they can use the same Visual Basic for 
Applications programming language that 
was first introduced in Microsoft Excel. 


From 16-bit VBXes to 32-bit OCXes 

Since version 1.0, Visual Basic has pros- 
pered by providing an intuitive develop- 
ment toolkit augmented with third-party 
Visual Basic custom controls (VBXes). 
Version 4.0 delivers a migration path from 
[6-bit VBXes to 16- and 32-bit OLE Con- 
trols (OCXes). 

The conversion is automatic. Visual Ba- 
sic checks to see if OCX updates exist 
when your project is loaded, and it then 
prompts you with a dialog box to confirm 
the changes. You can still use VBXes if 
you like, but only with the 16-bit versions 
of Visual Basic 4.0 provided in the Pro- 
fessional and Enterprise Editions. The 
Standard Edition is available only in the 
32-bit version. All three editions ship with 
10 Windows 95 custom controls. 

Integration of the Data Control and the 
data-aware controls, which began with ver- 
sion 3.0, continues with the new product. 
The OLE Container Control now is data- 
bound, as are the grid, list, and combo box- 
es. A new 32-bit version of the Jet database 
engine, which Visual Basic shares with 
Microsoft Access, adds referential integ- 
rity, cascading updates and deletes, pro- 
grammatic security control for users and 
groups, multiple workspaces for multiple 
simultaneous connections, and Rushmore 


technology for ac- 
celerated queries. 
Version 3.0 of 
the Jet engine also 
marks Microsoft's 
first steps toward 
database replication; 
developers can now 
convert databases 
into replicable forms 
that can be copied 
and subsequently 
synchronized. If you 
have Access for Win- 
dows 95, you can syn- 
chronize (or merge) 
one replica with an- 
other via the Win- 
dows 95 Briefcase. 
We were particu- 
larly pleased with 
Visual Basic’s leveraging of the Windows 
95 environment. For example, you need 
Windows 95’s expanded Resources to load 
multiple instances of the program, a re- 
quirement for developing remote OLE 
servers on a local machine. Drag-and-drop 
and right-mouse quick-menu support (both 
Windows 95 features) quickly become old 
friends during forms development. 


-—— 


The Look and Feel of OLE 

Like its predecessor, Visual Basic 4.0 lets 
you control other applications' objects via 
OLE Automation. You can use the en- 
hanced OLE Container Control to display 
stored OLE documents, including audio 
and video clips. Commercial applications, 
such as Excel, Word, and Visio for Win- 
dows, can provide ToolBox icons to rep- 
resent their OLE document objects. 

The Visual Basic editor reflects the ex- 
panded integration of OLE Automation. 
You use the new Object Browser (see the 
screen) to explore the object libraries sup- 
plied by OLE-enabled applications. When 
an OLE server is installed on your system, 
you can select its object library from a 
drop-down list that also includes your cur- 
rent project. You then choose a class from 
the Classes/Module box, which displays 
the associated methods and properties in 
the companion window. 

You can show or paste syntax templates 
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Visual Basic 4.0's Object Browser displays objects you create, as well as 
objects from other applications. Here objects are being selected from Visual 
Basic's own integrated development environment (IDE) library. 


into your code, jump to context-sensitive 
help, or simply use the Browser as a quick 
way to navigate from one spot to another 
in your project's code. You can also set 
an option to view either one procedure at a 
time or all in a scrollable listing. 


OLE Automation and Other Developments 
Microsoft is midway through the process 
of migrating the Visual Basic for Appli- 
cations language across its Office suite; 
Office 95 now has it in Excel and Project, 
with Access to receive it soon, and Word 
and PowerPoint to follow by year's end. 
VBA has finally arrived, bringing with it 
optimized OLE tools such as the With and 
For Each statements and the Collection 
data type. These constructs make code 
simpler, faster, and more readable, plus 
you can use code generated by the Excel 
macro recorder without modification. 
VBA allows conditional compilation 
both in code and from the command line, 
making it simple to create common code 
that can be recompiled for either 16- or 
32-bit versions of projects. You can use 
the new Compile on Demand and Back- 
ground Compile switches to determine 
whether a project is to be fully compiled 
before it starts, compiled as needed to 
speed application start-up, or compiled in 
the background during idle time. Support 
has been added for automatic incremen- 
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Executing Remote Objects 


Visual Basic 4.0's technology for distributing and executing remote 
. objects offers a glimpse of future Windows technology. Microsoft says 
` these remote-execution features will be included as part of — the 

next major upgrade of Windows NT. " ; 

When you install the Enterprise Edition on a 

client machine, Visual Basic adds a new OLE Au- 
tomation proxy. When an OLE client asks to use 
an object, the Wi ndows j; Registry knows whether 
that object resides оп a local or remote machine. 
lf it’s on a remote machine, the Registry commu- 
 nicates with the new OLE proxy, which converts 
the standard OLE Automation call to a Windows 


. picked up by the Automation Manager, a multithreaded, redistributable 
application that the Visual Basic developer places on the server by using 
the Setup Wizard. 

The Automation Manager receives the RPC message stream and re- 
converts (ог unmarshalls} the data to standard OLE Automation calls, 
which are then sent to the server application. Nelther the client nor the 
. Server deals with anything other than standard OLE Automation. In addi- 
tion, the programmer doesn't need to know anything about RPC coding. 
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Because OLE servers created in Visual Basic are single-threaded, pro- 
grammers tend to run several instances of the same object within a 
server to achieve exa But since each object takes up roughly 


NT remote procedure call {RPC}. The object is Remote Automation works by replacing the original proxy and stub with modules that use the remote procedure call (RPC) — 
then sent across the network wire, where it’s protocol to communicate aver the network. 


500 KB of RAM, running multiple remote servers simultaneously can 
drag down performance. To get around this problem, Visual Basic pro- 
vides a Pool Manager, which maintains pools of objects that can be 
handed to clients as needed. The pools can be on separate computers. 

The Remote Automation technology works only with out-of-process 
servers. You cannot access a remole in-process DLL directly from a 
client machine, but the remote server can access those DLLs on its own 
machine. 


available to other companies whose products or 

services would be of interest to our readers. We take 
great care to screen these companies, choosing only those 
who are reputable. Furthermore, subscriber names are 
made available for direct mail purposes only; 
telemarketing calls are strictly prohibited. 


F rom time to time we make the BYTE subscriber list 


Many BYTE subscribers appreciate this carefully managed 
program, and look forward to receiving information of 
interest to them via the mail. While we believe this 
information is of benefit to our subscribers, we firmly 
respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict 
the use of your name, please send your request (including 
your magazine mailing label, name, address, and 
subscription account number) to: 


BYTE Magazine Subscriber Services 
PO Box 555, Hightstown, NJ 08520 


A Division of The McGraw-Hill Companies 


A Minuteman UPS Can Save 
More Than Your... 
Equipment. 


Spikes, surges, brownouts and blackouts---they're 
all disasters waiting to attack. It's not if your network 
will get hit, it's a question of when. Without a 
complete power protection strategy, your entire 
network is at risk. 


What happens when servers go down? What about 
bridges, routers and hubs? Each component on the 
network that relies on AC can cause havoc. 


When you choose a brand of power protection, you 
put your reputation, even your job on the line, and 
you've got to make sure your back-side is covered. 
Minuteman has a comprehensive line of power 
protection products ranging from UPSs for worksta- 
tions and servers, to total SNMP solutions. 

We understand that if you lose yours, we lose ours, 
and that's why we take extra care in designing and manufacturing our UPSs to the highest quality stan- 
dards. After all, reliability is why you buy power protection, and that's exactly why more and more network 
administrators and hardware specialists are choosing Minuteman UPSs. 


Our power protection specialists are trained to assist you in configuring the right protection strategy that fits 
your needs and your budget. You can't buy better power protection for your mission critical applications. 
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tal versioning, and you can now edit and 
store Windows EXE header-file informa- 
tion (e.g., comments and trademarks). 
The Professional Edition takes a giant 
step by offering the ability to create your 
own OLE Automation servers. Two types 
are possible: in-process and out-of-pro- 
cess. Both expose methods and proper- 
ties that can be browsed by any OLE client 
application. An in-process server is im- 
plemented as a DLL and runs in the same 


process as the client that accesses it. 
Out-of-process servers run in their own 
address space; they require OLE's proxy/ 
stub mechanism to receive parameters 
from the client and then return them. The 
Enterprise Edition adds the capability of 
executing these out-of-process servers re- 
motely over a network (see the Technol- 
ogy Focus box). You can move frequent- 
ly changing code from front-end client 
machines to a centralized OLE Automation 
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server for easier maintenance, while proces- 
sor-intensive tasks are executed by power- 
ful remote servers at the back end. 

Visual Basic 4.0 is itself an OLE server, 
exposing its integrated development en- 
vironment (IDE) to interaction with OLE- 
compatible applications, including OLE 
servers that you can now create. This tech- 
nology opens Visual Basic to a variety of 
integrated add-ins, including Wizards, tem- 
plate libraries, forms generators, CASE, 
and team development tools. 


A Promising Future 

Visual Basic 4.0 continues to expand the 
horizons for custom applications. Whole- 
sale adoption of OLE Automation through- 
out the programming system goes hand in 
hand with Microsoft's Office 95 strategy. 
Gone are the synchronization issues with 
Microsoft Access that required reduced- 
functionality compatibility layers. 

The ability to create OLE Automation 
servers is not matched in OCXes; that task 
still falls to Microsoft Visual C++ or com- 
parable tools. Visual Basic continues to 
generate code that requires a run-time in- 
terpreter for execution, with a resulting 
trade-off in performance versus a com- 
piled product. On the other hand, Visual 
Basic executables remain smaller, because 
they don't have to add run-time code for 
each module in a distributed application. 

Furthermore, the Remote Automation 
technology does not constitute true, dis- 
tributed-component computing. Rather, it 
supports a new approach to rapid applica- 
tions development for client/server tools. 
Because business rules are separated from 
the front and back ends, the resulting code 
can be revised, maintained, and reused 
more easily. And the new OLE-server ca- 
pability can make users providers—not 
just consumers—-of Visual Basic applica- 
tions and add-ins. Ш 


Steve Gillmor is director of Southern Digital, 
Inc., a consulting firm in Charleston, South 
Carolina. He is coauthor of Using Visual 
Basic 3 (Que/Prentice-Hall, 1993). He can 
be reached on the Internet at sgillmor@ 
aol.com or on BIX c/o "editors. " 
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MICROSOFT time for you. It’s not if a power problem will 


poor wiring, bad weather or even other office equipment, 


power problems are as inevitable as death and taxes. 


You can’t run, but you can hide, behind APC protection. other causes combined. Every PC plugged into an 


That's why we've just introduced new models in our Source: Contingency Planning outlet is vulnerable. In fact, you have better odds of 
award-winning Back-UPS line, now delivering reliable FREQUENCY OF winning the lottery than of escaping the sting of 
POWER PROBLEMS 


protection for just $119. power problems. One study found a typical PC is hit 
< Surges over 100 times a month, causing keyboard lockups, 
S hard drive damage, and worse. 
Simply put, if power problems are the least of your 


troubles, you've got one chance to keep it that way. 


^ Blackouts 
UN 91.7% You insure your car and home with the best policy 
x а 


you can afford. It just doesn’t make sense to leave 
Source: Bell Laboratories your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


WHY A $119 APC UPS cosrs Less 
THAN A $9. “SURGE PROTECTOR”... 
Contrary to most people’s belief, a PC alone already has 
more protection built into it than a low- 


end “surge suppressor,” which is E | а m 
Back-UPS usually nothing more than a well- E "x 
packaged extension cord. In other NE — 
words, going without any protection а Бог ао j 
5! el protection 
4 BW is just as good м underspending оп for advanced РС. 
one of the most important PC workstations call 
decisions you'll make. about АРС» New 


And since sags and blackouts ‘Back-UPS Pro! 43 


represent more than 90% of power orien likely to hit your 
computer, even quality, high-performance surge suppressors are 
literally powerless to protect you from data loss. 

That’s why you need instantaneous battery backup power 
from an APC Uninterruptible Power Supply to prevent 


aE "Don't take chances. Get the 
ПИКЕ ultimate protection... from APC.” 
ШЕ -PCWorld 


“Ж ж te te Back-UPS should be standard оп 
every desktop... effective, affordable, designed to 
last...” --PC Computing 


LIFETIME 7 i | 
EQUIPMENT ! 
E EAS 7 AMERICAN POWER CONVERSION | “A UPS can pay for itself the first time it saves 


$25,000 | your data.” --MacUser 


“The clear winner in price performance... 
it’s unbeatable...” --РС Magazine UK 


Олда 
1955 Аат 132 Fuitgronnds Rd, W, Kingston, ДІ 02691. Back-UPS ете, p nademarks of АРС. 
Mrs adem rks are property nf Им rwng, Specs wobpect ta changr without n 


n] 
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protection a 
and other trials by fire 


More than 3,000,000 satisfied customers count on APC reliability that goes 
- = = Fea | : 


Brian Krause, Network Manager far 

JM Goodyear Airship Operations, knows how 

i critical APC protection can be,” The night 

IE: of the All-star game а tornado came 

> through our blimp banger and took out our 
roof. Our airships demand absolute 

0: communication so 1 protect our local and 

JF remote servers with the most reliable 

‚А. protection | can find: APC. APC's 

Î PowerChute software shut our server down 

Е. in an orderly way... closed out all files nice 

and neatly. When we reconnected, 

| everything сате back up perfectly, without 

E1 a hitch.” 


"án MENS 1 - E т - F і je 
1 FN, E Г Y a J m 3 — Mis Tu LI 
» 


After a raging fire whicb took 18 trucks to 
subdue, Micbael Benolkin, director of the 
Systems Division at Correa Enterprises, 
Inc. didn't expect much, “While 
rummaging through the ashes, we heard 
something beeping. Our four APC units 
were still in action, while two UPSes from 
another brand were history. We're still 
using these same APC units at our new 
office location - they still work like a 
charm! We're impressed with the 
ruggedness, reliability, and product support 
offered by APC." 


Faced with a water main break, Mark 
Conley, Regional Manager of Novell's 
remote sales office in Detroit was amazed 
at APC's reliability. "Тре APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we lost no data to this 
disaster. We've used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we're well 
satisfied, so we were even more impressed 
to learn that the units are amphibious!” 


Doug Welch learns bis rehability lessons 
well: "While still a Computer Science 

F| student, I was at home preparing а large 
spreadsheet for a final project when 
Anchorage experienced an all too common 
$+ Richter earthquake. If not for my Back = 
UPS 400 it would have been back to square ВЕ 
one! m now the Network Systems 

te Manager at Charter College, in charge of 
three networks. 1 learned my UPS lesson 
well back in my student days. Гре never 
been disappointed with APC and the 

|j i product has had quite a work out." 


th If 


| Visit APC's 

Î NEW 

| PowerPage' on 
the Internet 


keyboard lockups, data loss, and crashes. 
, "c sc AE à | | With ап APC UPS, you get six times the 
TT Y |an m "в LE saj protection of a high-end surge protector 
iim > for little more than twice the price. And 
Back-UPS Award Winning FEATURES $119 is much less expensive than false 


> Unmatched surge/lightning protection for 
maximum hardware safety 


> Site diagnostics automatically spot missing 


www.apcc.com 


peace of mind. APC UPSs carry up to a 
$25,000 lifetime guarantee against surge APC has won more awards for reliability 


ground and reversed polarity damage to your properly connected equip- than all other UPS vendors combined... 
> LAN signaling allows simple shutdown with ment, and are available to suit any 
interface kits for automatic data protection application, from network servers and СНОСЕ 


vores MU 
Ep Cra. 


(400 and above) 


> User replaceable, hor swappable batteries 


insure uptime safe. disposal, Batteries will 
last 3-5 years under normal use. PROTECT YOURSELF OR 
i KICK YOURSELF... 


> $25,000 lifetime Equipment Protection | 
It’s been said that there are two types 


> 10 minute runtime with specified applications. h т 
For longer runtimes choose next largest unit. of computer users: those who have lost 


PCs, to fax and satellite systems. 


Model Application Sugg.List data, and those who are about to. Prevent the AMERICAN POWER CONVERSION 
200 NEW “Green” PCs $119 single largest cause of computer problems and 
280 NEW LAN Nodes $139 јоіла fast-growing third category: those who Call 800-800-4APC 
400 Desktop 486/386 systems $199 protect their PC's with the most reliable Tel: (401)789-5735 

| rotection they can buy: APC UPSes. So ask Fax: (401)788-2797 
A ^ C Nala CR кар s APC at your favorite reseller. At just $119 Compuserve: GO APCSUPPORT 
600 CAD/CAM workstations $359 سب‎ тарі | | Internet: арстесһ@арсс.сот 
900 Longer runtime $529 ап is serious protection no serious ees 


computer user should be without. 


1250 Multiple systems $689 


France: (+33)1.64,.62,59.00 Germany: (+49189 958 23-5 UK: (444) 753 511022 Ireland: (+35)391 702000 Latin America: (+1)401.789.5735 Japan: (483)5295 1988 
Circle 63 on Inquiry Card. 
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OPTI-SAFE+ UPS 
Бена et Cero, Perl | | l | 
| Orta Line Protect Protection | — Communication soitware 
Dues Нашар йе = The b „оп line L спа 


Erin 


| the OPT 1-UPS E-Serie: 

| offers more th an basic 

pr xection and still costs over $60 less chan the | 
comparable APC or iripp Lite unit: 


Aste Edi Teal 


——MÀ— puny. Ьа ——————— 


Don't allow yourself to be e under-protected bv 


value-ot-datez char ts anc graphs. 
The! pis: JPSE k T ا‎ 


тус Y: re N rh 

important : and deserves e 

highest level of protection 
.— available. Designed for ne twork 4f < 
— = 1 stand-alone use. 
sx and stand-alone use, ar 


E — the OPTI- PS E-Series ' 
= ә тг id guaranteed security 
power lackouts, surges, sags, ar 
25. other destructive electrical 
М disruptions. 


It's never been easier to get the most protection 
less money can buy. For more information on the 
money saving OPTI-UPS E-Series simply call 
1-800-THE-OPTI; Product Code 519. 


Circle 80 on inquiry Card (RESELLERS: B1). 
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Sudden Darkness 


Hardware MHS 


BYTE tests 31 network-capable UPSes and picks the best 


REX BALDAZO, RICK GREHAN, 
AND DAVE ROWELL 


eciding that your network 
servers need power protection 
is easy, Choosing an uninter- 


ruptible power supply (UPS) to protect 
them is not. 

At the very least, you'll want a UPS that 
can automatically and gracefully shut 
down servers without data loss during a 
power outage. The ability to run through 
brownouts is important in some locations, 
and any UPS should filter out voltage tran- 
sients (e.g., spikes, surges, and noise) that 
can damage data or equipment. 

Before you buy, however, you should 
consider many other factors, such as lo- 
cal power conditions, equipment load, net- 
work topology, business dependency, bud- 
get, and even your style of system 
administration. To help simplify your de- 
cision, we tested 31 such network-capa- 
ble UPSes with capacities between 750 
and 1250 volt-amperes—enough to com- 
fortably support two to three file servers. 
Prices ranged from $600 to $2050. 

We evaluated hardware performance 
and network software features. In most 
cases, all 3] units can do the job, but some 
better than others. Weighing output qual- 
ity, software functionality, battery life, and 
price, we wholeheartedly recommend sev- 
en of these units (see the photo at right). To 
help you decide which is best for your 
needs, see our feature-comparison table 
that begins on page 228. 


Line interactive or On-line 

UPSes suitable for backup of small server 
installations come in two classes: line-in- 
teractive units and on-line units (the lat- 
ter tend to cost more). 

The main distinction between line-in- 
teractive UPSes and on-line UPSes, prac- 
tically speaking, is what happens to output 
voltage at the moment of a power loss. A 
line-interactive unit lets through a small 
and usually inconsequential power gap 
(measured in milliseconds as a transfer 
time) when it switches to battery power 
during an outage. 

Line-interactive units are basically high- 
class standby UPSes that have micro- 
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The network UPSes we'd recommend most. For on-line units (back row, left to right): Powercom’s ONL-1250, 
Exide Electronics’ Powerware Prestige 1000P-1, Controlled Power's LT-1200, Powercom's ONH-1000, and 
Hewlett-Packard's PowerWise 1000 VA UPS. For line-interactive units (paired in front): Deitec's PowerRite 
Pro 1000VA and American Power Conversion’s Smart-UPS 1000. 


processors, some voltage regulation, better 
performance characteristics, and a greater 
ability to communicate with software on a 
server, usually through a serial connec- 
tion. (We didn't test standby UPSes with 
lesser capabilities.) 

A typical on-line UPS constantly con- 
verts AC to DC and then back to AC again, 
and a power outage (or just about any oth- 
er power abnormality) has little or no effect 
on output. Most PC power supplies, espe- 
cially server-quality units, can easily with- 
stand voltage dropouts of 20 milliseconds, 
and sometimes longer, without conse- 
quence. The longest transfer time we mea- 
sured from a line-interactive UPS was 15 
ms (see the comparison table). Some elec- 
tronic equipment may not tolerate any 
transfer time, and touchy power supplies in 
some older PCs might reboot with transfer 
times as short as 5 ms, but these are not 
typical situations on most networks. 

Quality of voltage regulation is perhaps 
a more important difference between the 
two classes. On-line UPSes produce a 
nearly constant, purely sinusoidal voltage 
between 115 VAC and 120 VAC regard- 
less of input voltage. Line-interactive units 
pass utility power directly through to their 


output receptacles, although with noise fil- 
tering and surge suppression. As a result, 
output voltage rises as input voltage does. 
At a lower-threshold voltage, and usually 
at an upper-threshold voltage, the UPS 
switches to battery power. 

To extend its operational voltage range 
and reduce variations in output voltage, a 
line-interactive design uses a transformer 
that boosts low voltages and often trims 
(or bucks) high voltages (see the text box 
"Boost and Buck" on page 231). One result 
is that a line-interactive UPS can power 
through extended periods of low utility 
voltage (i.e., brownouts). The line-inter- 
active units from American Power Con- 
version (APC), Deltec, Superior Electric, 
and Tripp Lite can also tolerate overvolt- 
age as high as 140 VAC because they trim 
input voltages around 125 VAC or above 
(see "Boost/buck trigger levels" in the fea- 
ture-comparison table). 

The power supplies in most computers 
can operate over a wide range of AC volt- 
ages, generally 102 V to 132 V, but run- 
ning long-term near either end of the range 
shortens operating life. If power in your 
area is consistently high or low, an on-line 
unit makes sense. 
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COMPARISON OF UPS MODELS TESTED 


BLUE = HIGHLY RECOMMENDED 
RED = HONORABLE MENTION 


MODEL PRICE 
Line-Interactive Systems 
Acme Electric SM 800 $799 
American Power Conversion Smart-UPS 1000 $769 
Best Power Fortress LI 1020B $799 
Clary OnGuard LI-1000 $849 
Deltec Electronics PowerRite Pro 1000VA $699 
Hewlett-Packard PowerWise UPS L900VA — S649 
Intemational Power Technologies 1-UPS 1250 $899 
Liebert UPSlation D $972 
Oneac ONS00A $949 
Para Systems Minuteman Alliance А1250 5689 
Para Systems Minuteman Powermind $879 

PML1250 
Powercom America UPS 1200-A $599 
Square D-EPE Topaz SV 1200 §999 
Superior Electric Stabiline SL 1000 $695 
Tripp Lite Manufacturing Smart 1050 5664 
Upsonic LAN 100 $699 
On-Line Systems 
Alpha Technologies CFR 1000 $1649 
Bast Power Ferrups 1.15 $1789 
C-Power Products Guardian CPG-750 $1255 
Controlled Power Company — LT-1200 $1165 
Exide Electronics Powerware Prestige 1000P-1 5889 
Hewlatt-Packard PowerWise 1000 VÀ UPS 51099 
IntelliPower Bright-UPS 10 1100 $1099 
Liebert UPStation GX $1485 
Para Systems Continuous Power CP1K $1399 
Powercom America ONH-1000 5969 
Powercom America ONL-1250 51095 
Square D-EPE Topaz SX 900 $1390 
Toshiba International 1400S Series 1000VA $2049 
Tripp Lite Manufacturing Unison MPS 1200 $1399 
Upsonic System 100 $999 


Ө = уез О епо 


SNMP 
CAPACITY PRICE PER — TAKES EXTERNAL REMOTE TURN: HARDWARE WEIGHT SOFTWARE TESTED 
(VOLT AMPS) VOLTAMP BATTERIES ON OPTION OPTION WARRANTY (LES) (KETRARE/WINDOWS AT) 
800 1.00 9 e 3 2 years, incl. batleries: 45 PowarMon II/Poweron |! 
5 years transformers 
1000 0.77 3 & internal — 2 years; $25.000 load 42 PowerChute Pius/PowerChute Plus 
protection 
1020 0.78 e e external 2 years, 525,000 load 45 CheckUPS/Windows NT 
protection 
1000 0.85 о e extemal 2 years 49 oo ty Pius 7.0/0аіа Save 
us 
1000 0.70 © software external 60-day monay-back, 10 54 LanSafo Iil’ LanSafe Ill 
only es alter 2 years, 
,000 load protection 
900 0.72 0 о о 2 years, next- 48 PowerWise Assistant/PowerWise 
day exchange Assistant 
1250 0.72 0 e external 5 years, battery eevee 55 IPT-Vision/IPT-Vision 
аћег 3 years, unlimited 
load protection 
900 1.08 0 Ld intemal — 2 years, $25,000 load 45 SiteNet 2/SiteNet 1 
protection 
900 1.05 О © extemal 5 years; 2 years battery 64 MopUPS-RM/Windows NT 
1250 0.55 Q о extemal 2 years, $25,000 50 Network Manager Ii/ Windows NT 
load protection 
1250 0.70 9 LÀ extemal —2 years, $25,000 load 49 LanMaster/ Windaws NT 
protecbon 
1200 0.50 © software extemal 2 , parts; 1 year 59 Power Mon Il/Power Mon 1! 
only set. battery 
1250 0.80 © software extemal 2 years 51 Merlin-Gerin UPS Manager/ 
only Windows NT 
1000 0.70 3 2 external 2 years 50 Power Mon ШРомег Mon Н 
1050 0.63 ә ө extemal 2 years, $50,000 32 РомжегАјеп Plus/PowerAlert Plus 
load protection 
1000 0.70 o e extemal 4 years; 2 years battery, 64 UPSaver/ Windows NT 
,000 load protection 
1000 1.65 О ө, external 2 years, in-the-field 93 AlphaNat C/Windows NT 
warranty adds labor costs 
1150 1.56 ә e extemal 2 years, $25,000 load 126 CheckUPS/Windows NT 
protection 
750 1.67 © e axtemal oem electronics; 3 years 57 PowerEdge/Windows NT 
eries 
1200 0.97 © © external 1 year 108 PowerMon Il/PowerMon II 
1000 0.89 e © external 2 years 28 OnliNet/OnliNet 
1000 1.10 © through internat 2years; next-day exchange 48 PowerWisa Assistant/PowerWise 
software Assistant 
1100 1.00 e e external — 1 year 38 PowerEdge 1.1/PowerMon II 
1000 149 e ө internal 2 years, $25,000 load 71 SiteNet 2/SiteNet 1 
protection 
1000 1.40 e 9. external 2 years, $25,000 load 50 LanMaster/ Windows NT 
protection 
1000 0.97 e software external 2 years, parts; 1 year labor 55 Power Mon Il/Power Mon 1I 
only and battery 
1250 0.88 e software external 2 years. paris; 1 year labor 114 Power Mon il/ Power Mon Il 
only and battery 
900 154 * e externa! 2 years 60 Meriin-Gerin UPS Manager! 
Windowa NT 
1000 2.05 * e extemal 2 years on-site (includes 70 PowerMon lU Windows NT 
battery), 4-hour response 
1200 147 D e exierna! 2 yeers, £100,000 load 58 PowsrAlerU Windows NT 
protection 
1000 1.00 e e extera! 10 years, 1 year on-site with 51 UPSaver/ Windows NT 


1 Lond protection pays for surge and lightning damage to load equipment; days are business days. 
2 АЛ software for tha UPSes we tested can shut down the server, alert workstations on the network, and fog blackouts. 


2-day responsa, 2 years 
for battery 


Some line-interactive UPSes, while run- 
ning on battery power, produce output that 
is nicely sinusoidal (it costs more to do), 
but many units create just a rough ap- 
proximation (a stepped square wave) that 
is tough to digest for some equipment. For- 
tunately, your servers need use it only dur- 
ing a controlled shutdown. 

An on-line UPS can offer power factor 
correction—circuitry that reduces the “spik- 
ing" effects of the switching power supplies 
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used in computers so that they draw less 
current from the wall (and you can run more 
equipment). An on-line UPS also has a 
higher crest factor (i.e., the ability to take a 
short surge of current much higher than it’s 
rated for, typically 3 to 1) than that of line- 
interactive units (often just 2 to 1); thus, they 
can better handle the surge that occurs when 
computers are first turned on. 

The typical on-line UPS's disadvantages 
are equipment cost, lower power efficiency 


(its rectifier and inverter constantly run), 
and heat production, which requires a fan. 
A line-interactive UPS costs less because 
of its simpler design, so it's less expensive 
to manufacture. A line-interactive UPS runs 
more efficiently because power is usually 
just passing through. And a line-interactive 
unit generates little heat because no real cir- 
cuitry is active. 

For mission-critical applications, you 
will probably want the reassurance of 
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SHOWS BATTERY SHOWS PERFORMS UPS DOES SUPPORTS BATTERY RUNDOWN © BATTERY SWITCH BOOST/BUCK TOTAL HARMONIC 
SOFTWARE — CHARCEOR SHOWS UPS WEAK DUAGNOSTIC SOFTWARE UPS MULTIPLE. TIME (MINUTES), POINTS (VAC);  TRIGGERLEVELS DISTORTION (PERCENT); TRANSFER TIME? 
RATING (1-5) RUNTIME TEMPERATURE ЫТ TEST SHUTDOWN шиш 70% LOAD LOW/KICH (vac) WORMAL/OM BATTERY —— AYERACE WORST CASE 
25/25 ОО ого өгө 0/0 910 өө 4.0 90/132 102/none 341145 4.3/5.0 
50/50 өгө 6/6 өө 6/6 6/0 6/6 8.0 99/146 102/130 17/68 32/58 
310/25 ө/о e/o 012 aro еге 6/6 55 94/135 108/none 27/88 1112 
30/30 өө O10 ere 6/6 ee 6/0 60 95/137 105/none 22/140 55/58 
40/40 0/0 312 6/6 6/60 ТС 0/0 91/144 108/127 1.5/9.0 3.0/3.4 
50/50 0/0 6/0 6/0 6/6 ee e/e 10.5 83/131 102/none 17/34 93/120 
30/30 өө ого 6/6 ee ee T 6.0 92/134 113/none 23/87 55/58 
50/25 ө e/o e/o e/o elo "IT 55 88/131 ' 102/none 36/113 47165 
25/25 O10 6/0 6/0 6/5 6/0 ee 60 87/140 103/none 48/522 108/50 
30/25 ОО ого elo e/o elo cle 45 83/131 103/none 19/940 33/58 
30/25 ө/о 6/0 0/5 e/o 6/0 ТС 7.0 98/138 104/none 21/35 871124 
25/25 ОО 0/0 ою ого ee 0/0 75 90/135 105/none 441—5 28/56 
35/25 @/@ 0/0 e/o 6/2 ТР, 6/2 75 93/130 101/none 22/37 93/123 
25/25 өө 0/9 e/o еге 0/0 ТО 140 $142 108/128 3.2/7.0 38/54 
40/40 — ӨӨ ee 6/6 "T. 6/6 ТС 100 96/139 110 and 171302 47158 
35/25 ОО 6/0 e/o 0/0 6/0 elo 40 85/133 117/118 24/25 58/62 
25/25 оО 210 e! ою 6/2 ТС 80 92/139 МА 129/126 N/A 
30/25 8/0 6/0 alo ого ТС 6/6 80 87/5140 N/A 72175 N/A 
25/25 0/2 0/0 6/0 e/2 en e!» 10.0 86/5140 N/A 56/59 N/A 
25/28 ОО 010 ТС eio ele оге 18.0 84/138 МА 73184 N/A 
30/30 Ө! өгө өгө 6/0 өгө 6/0 9.0 94/140 N/A 29/29 N/A 
50/50 @/@ өгө e/e ee өгө e/e 70 88/5140 МА 37/35 МА 
25/25 ОО 0/0 olo о/о ого өгө: 60 91/140 МА 5.1/5.9 N/A 
50/25 @/0 6/0 e/o e/o e/o 0/0 8.0 90/>140 N/A 38/37 N/A 
30/25 ө/о e/o 6/0 e/o e/o ТС 65 90140 МА 49/48 N/A 
25/25 ОГО ою мо оо ele 6/6 120 785140 МА 38/38 МА 
25125 910 519 32 23 e/o өгө 140 80/5140 N/A 39/49 N/A 
15/25 өгө e/o e/o e/o elo e/o 10.0 80/140 WA 15/14 NA 
25/25 оо Q10 210 919 210 өө 95 «75/5140 N/A 33/34 WA 
25/25 ОО olo ою ٠/2 0/0 6/0 ва 91/5140 NIA 27127 NIA 
35/25 ОО e/o 0/0 6/0 e/o e/o 95 897138 N/A 4.6/6.1 N/A 
N/A = not applicable. 5 With most on-line units, we did not test above 140 VAC. 
— oo ичинер mei Toros ed MR 


cleaner, more regular power, which you get 
from an on-line UPS. For most ordinary net- 
works, line-interactive units are adequate. 


Applying the Volts 

Our hardware testing yielded few surprises 
from any of the UPSes; results were gener- 
ally in agreement with vendor specifica- 
tions. We used a California Instruments AC 
power source to drive varying voltages into 
each UPS and to test how well each han- 


dled low- and high-voltage conditions. With 
a BMI 3060 PowerProfiler, we accurately 
measured voltages going into and coming 
out of the UPS under test. The BMI also 
measured total harmonic distortion (THD) 
of output, a gauge of how far the output 
waveform diverges from sinusoidal (a low 
percentage is good; 25 percent is getting 
squared off). We judged the THD that a UPS 
produces on battery power as a significant 
measurement of quality. 


To simulate power failures, we shorted 
the power source's output with a switch. 
That operation triggered a Tektronix 
TD5410A digital-storage oscilloscope with 
which we observed UPS output waveforms 
and, for line-interactive units, measured 
transfer times. We ran 10 trials for each 
UPS, more if the waveform was noisy, 
which nonsinusoidal output tended to be in 
the cycles just after transfer to battery. 

After charging a UPS overnight, we 
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FOR MORE INFORMATION ON UPS MODELS TESTED 


BLUE = HIGHLY RECOMMENDED 
AED == HONORABLE MENTION 


MODEL 

Line-Interactive Systems 

Acme Etactric SM 8001 

American Power Conversion Smart-UPS 1000 

Best Power Fortress LI 1020B 

Clary OnGuard Ш-1000 

Deltec Electronics PowerRite Pro 1000VA 

Hewlett-Packard PowerWise UPS L900VA 

International Power Technologies 1-ЈРЅ 1250 

Liebert UPStation D 

Oneac ONSODA 

Para Systems Minuteman Alliance 

Para Sysiems Minuteman Powermind 
PML 1250 


UPS 1200-A 
Topaz SV 1200 
Stabiline SL 1000 
Smart 1050 

LAN 100 


Powercom America 
Square D-EPE 
Superior Electric 

Tripp Lite Manufacturing 
Upsonic 


On-Line Systems 
Alpha Technologies 

Best Power 

C-Power Products 
Controlled Power Company 
Exide Electronics 
Hewlett-Packard 
IntelliPower 

Liebert 

Para Systems 

Powercom America 
Powercom America 
Square D-EPE 

Toshiba International 
Tripp Lite Manufacturing 
Upsonic 


CFR ‘000 

Ferrups 1.15 

Guardian CPG-750 
LT-1200 

Powerware Prestige 1000P-1 
PowerWise 1000 VA UPS 
Bright-UPS IQ 1100 
UPStation GX 

Continuous Power CP1K 
ONH-1000 

ONL-1250 

Topaz SX 900 

1400S Series 1000VA 
Unison MPS 1200 
System 100 


connected it to enough computer equip- 
ment to create a load that was around 75 
percent of its rated capacity. Starting with 
а 115-VAC input, we lowered the voltage 
into the UPS in 5-V increments, observing 
output voltages at each step. We noted 
where taps changed on line-interactive 
units and where battery power kicked in on 
all units. We repeated the same procedure 
in the other direction, going from 115 VAC 
to 140 VAC and sometimes further. 

All the UPSes showed a built-in hysteresis 
when returning from battery power. If a UPS 
kicked on to battery power at 85 VAC, for 
example, it would stay on battery power 
cven as input voltage climbed back up to 90 
VAC, 95 VAC, and sometimes even 100 
VAC. Hysteresis prevents a UPS from os- 
cillating off and on battery when power hov- 
ers near the threshold. The APC SmartUPS 
1000 has a sensitivity switch that lets you 
control the hysteresis (e.g., you can increase 
hysteresis when voltage is variable). 

Some regulation was more complex. 
When we first tested the line-interactive 
Upsonic LAN 100, it produced 124-VAC 
output with 115 VAC going in. After low- 
voltage testing, it produced 1 13-VAC out- 
put with 115-VAC input. The Upsonic's 
output at 115 VAC was dependent on how 
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LOCATION 


Cuba, NY 
West Kingston, RI 
Necedah, WI 
Monrovia, CA 
San Diego, CA 
Rockaway, NJ 
Orem, UT 
Columbus, OH 
Libertyville, IL 
Carrollton, TX 
Carrollton, TX 


Placentia, CA 
Costa Mesa, CA 
Bristol, CT 
Chicago, IL 
Viejo, CA 


Belfingham, WA 
Necedah, WI 
Rockwall, TX 
Troy, MI 
Raleigh, NC 
Rockaway, NJ 
Irvine, CA 
Columbus, OH 
Carrollton, TX 
Placentia, CA 
Placentia, CA 
Costa Mesa, CA 
Houston, TX 
Chicago, IL 
Aliso Viejo, CA 


PHONE 


(800) 325-5848; (716) 928-2400 
(800) 800-4272; (401) 769-5735 
(800) 356-5794; (608) 565-7200 
(800) 442-5279; (818) 359-4486 
(800) 854-2658; (619) 291-1211 
(800) 533-1333; (201) 627-6400 
(800) 944-0356; (801) 224-4828 
(800) 877-9222; (614) 888-0246 
(800) 327-8801; (708) 816-6000 
(800) 238-7272; (214) 446-7363 
(800) 238-7272; (214) 446-7363 


(800) 666-8931; (714) 632-8889 
(800) 344-0570; (714) 557-1636 
(800) 787-3532; (203) 585-1500 
(312) 755-5400 

(800) 877-6642; (714) 448-9500 


(360) 647-2360 

(800) 356-5794; (608) 565-7200 
(214) 771-4303 

(800) 521-4792; (810) 528-3700 
(800) 554-3448; (919) 872-3020 
(800) 533-1333; (201) 627-6400 
(714) 587-0155 

(800) 877-9222; (614) 888-0246 
(800) 238-7272: (214) 446-7363 
(800) 666-8931; (714) 632-8889 
(800) 666-8931; (714) 632-8889 
(800) 344-0570; (714) 557-1636 
(800) 231-1412; (713) 466-0277 
(312) 755-5400 

(800)-877-6642; (714) 448-9500 


INQUIRY 
NUMBER 


1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1159 


1160 
1161 
1162 
1163 
1164 


1165 
1152 
1166 
1167 
1168 
1155 
1169 
1157 
1159 
1160 
1160 
1161 
1170 
1163 
1164 


the input had gotten to 115 VAC—whether 
it had risen, or fallen, to 115 VAC. The 
Controlled Power LT-1200 is unusual be- 
cause it uses fuzzy logic to adjust its low- 
er threshold to match load (the lesser the 
load, the lower the shutdown voltage). 

For some UPSes, we tracked output 
voltage for 5 minutes after going on bat- 
tery. While on-line units held their output 
constant, some line-interactive UPSes let 
output voltage drop over time. Some of 
the "smarter" line-interactive UPSes—the 
Superior Electric Stabiline SL 1000, for 
example—used its transformer to boost 
the battery and keep the voltage up. 

Several of the on-line UPSes regulate 
overvoltages but don't cut to battery as 
voltage climbs beyond their specified op- 
erating range. This is the case with units 
from IntelliPower, Toshiba, and Tripp Lite, 
though the first two have that capability 
as an option. When we pushed one unit 
up to 160 VAC, it burned out. You're not 
likely to run into utility power over 140 
VAC, but it does occur in some areas of 
the world and in miswired buildings. 

We tested battery run-down (i.e., hold- 
up) time under a load that was 70 percent 
of rated UPS capacity. (Most UPSes were 
not very accurate in their own load-mea- 


suring capabilities, erring conservatively on 
the high side.) With half load, you should 
get more than twice as much run-down 
time as we did. 

Although run-down time is related to ac- 
tual battery capacity, it's a pretty loose re- 
lationship. Some UPSes shut down while 
reporting 70 percent charge remaining. Not 
only does the UPS prevent you from dis- 
charging batteries to destructive levels, in 
some cases, there's enough charge to go 
through several consecutive blackouts with- 
out battery charging in between. In other 
words, if programmed differently, some of 
these units could give you more hold-up 
time, but at the expense of a safety margin. 

In general, all you need is enough time 
to comfortably shut down whatever serv- 
er OS you're using. Usually, 5 minutes is 
okay, but 10 is better. The Controlled Pow- 
er unit provided an exceptionally long bat- 
tery life, but it's also a big guy (108 Ibs.), 
as are other on-line units that use a fer- 
roresonant transformer (e.g., the Alpha 
CFR 1000 and the Best Ferrups). 


The Soft Side 

The software that makes a UPS suitable 
for a network server comes in three basic 
levels of functionality: unattended shut- 
down, status monitoring, and SNMP mon- 
itoring. We judged software functionali- 
ty at all three levels, giving weight to ease 
of use (see "Software Rating" in the com- 
parison table). You may not care about 
some of the more sophisticated UPS soft- 
ware features because you're close enough 
to eyeball the UPS setup, or because you 
know you don't have time to learn and 
configure the software. However, for large 
networks, the ability to remotely monitor 
power problems is a labor- and money- 
saving feature. Also, the best software isn't 
expensive and often comes with the most 
cost-competitive hardware. 

Most UPS vendors can supply software 
for most OSes, usually as an option (Amer- 
ican Power Conversion includes the soft- 
ware in the UPS price). We tested each 
UPS's server software under NetWare 3.1 1 
and Windows NT 3.51 (x86 flavor). 

Many UPS units come with third-party 
software, such as System Enhancements’ 
PowerMon II or CompuSci's PowerEdge 
(often disguised with customized screens). 
These aren't as good as the best stuff we 
saw during our testing, although Liebert's 
UPStation comes with System Enhance- 
ments’ SiteNet 11, an excellent package. 
Windows NT comes with a built-in UPS 
program that shuts down a server and logs 
power outages. Some vendors therefore 


supply just a communications cable as their 
NT option. Used with the Windows-based 
monitoring software some vendors offer, it 
makes a fairly complete package. Current 
Windows UPS software can’t shut down 
an NT server, but the Windows 95-com- 
pliant programs that can should be avail- 
able by now. 

For this review, all units needed a com- 
munications-cable connection and soft- 
ware for shutdown of one or more servers. 
Desirable software features here are the 
ability to send alarms to all network work- 
stations (natural to NetWare) and close 
down all the servers connected to the UPS. 
Under NT, the latter requires add-on mul- 
tiplexing hardware so that each server gets 
a communications cable. Some units of- 
fer remote turn-on hardware options that let 
you control startup or shutdown over 
phone lines. Pager notification, as found in 
Tripp Lite's Power Alert Plus, can also be 
a very useful feature; if power goes out 
over the weekend, for example, the UPS 
software will beep your facilities manager. 

From the front panel of most UPSes, 
you can configure the unit, do diagnos- 
tics, and check for a weak battery (which 
requires briefly using battery power). A 
battery that can't hold much charge doesn't 
help in an outage. 

We rated a UPS and its software on how 
much diagnostic data the UPS could com- 
municate to the software, and how acces- 
sible the software made the data to the sys- 
tems administrator. Thus, the UPS should 
have true RS-232 serial communications 
(rather than just a contact closure connec- 
tion that signals the power's out and the 
battery's low). The software should also 
let you initiate or schedule UPS battery 
tests. Hewlett-Packard' s PowerWise 1000 
VA UPS constantly monitors battery 
health, and Deltec's PowerRite Pro auto- 
matically tests its battery every 30 days. 

Ideally, you should be able to access 
your UPS across the network, either with 
the unit's network software or with op- 
tional SNMP hardware and software. Most 
vendors offer hardware options (internal 
or external) that provide a direct UPS/net- 
work connection, as well as software that 
makes the UPS management information 
base (MIB) available to your SNMP plat- 
form software. (We tested with HP's 
OpenVue). There is basically a standard 
MIB, but many UPSes come with extend- 
ed MIBs. Agent software makes the data 
available to the MIB browser of different 
SNMP platforms. American Power Con- 
version and Tripp Lite also sell SNMP 
manager software that provides organized 


graphics displays of data from multiple 
UPSes, much like their LAN software. 


Other Factors 
A clean, well-regulated output signal is a 
manifestation of quality, and good software 
makes management easier, but they're not 
the only factors to consider. Check out ser- 
vice and warranty policies, too. For exam- 
ple, we think the Toshiba 1400S is one of the 
best on-line UPSes, but it’s expensive. How- 
ever, the company offers a three-year on- 
site warranty with a 4-hour response time. 
That may be worth the price to some people. 
Weighing price, software, and perfor- 
mance, we highly recommend seven mod- 
els: five on-line and two line-interactive 
units. Among on-line models, HP’s Pow- 
erWise 1000 VA had the best software and 
a low price; Powercom’s ONH-1000 and 
ONL-1250 both provide good output qual- 
ity at a low price, as does Exide's Power- 
ware Prestige 1000P-1; and Controlled 


Boost and Buck 


Output from a line-interactive UPS 
varies with the input voltage, but reg- 
ulation extends the voltage range of 
input power the UPS can use without 
going to battery. Typically, the regula- 
tor is a transformer with multiple taps 
that can be switched in or out, de- 
pending on line conditions. Like 
changing gears, the tap switching 
boosts voltage up when it gets low 
(brown-out protection) or trims it 
down when it gets high. 

if you plot input against output volt- 
age, you get a sawtooth pattern, as 
represented by our test results with 
Deltec's PowerRite Pro . 
1000VA (see the figure]. 
Lowering input voltage 
from 115 VAC (to the 
left), output voltage de- 
clines. At 110 VAC on in- 
put, the UPS switches to 
another transformer tap, 
and output jumps to 118 
VAC. (The “less than 
abrupt" output change 
that takes place during a 
tap switch isn't evident 
here because we took 
readings at 5-V inter- 


Sudden Darkness 


Power's LT-1200 has the longest battery 
holdup time, and fuzzy logic, too. For line- 
interactive UPSes, we recommend APC's 
Smart-UPS 1000 and Deltec's PowerRite 
Pro 1OOOVA, both for great software and 
clean output. 

We give honorable mentions to Tripp 
Lite’s on-line Unison MPS 1200—by the 
time you read this, it will come with the ex- 
cellent Power Alert Plus software; Toshiba’s 
on-line 1400S Series 1000VA for its great 
quality and warranty; Superior Electric's 
line-interactive Stabiline 1000 for its clean 
signal and low transfer time; Best’s line-in- 
teractive Fortress LI 1020B for the same 
reasons; and Square D-EPE's on-line Topaz 
SX 900 for the cleanest output. Bi 


Rick Grehan is technical director of the 
BYTE Lab. Rex Baldazo and Dave Rowell 
are BYTE technical editors. You can contact 
them by sending E-mail to rick_g @ bix.com, 
rbaldazo@bix.com, or drowell bix.com. 


vals.) The sawtooth just below 100 
VAC is where the unit switched to bat- 
tery. 

Proceeding up from 115 VAC, the 
output voltage climbs until about 125 
VAC, where a tap switch bucks it down 
to about 115 VAC. Again, as the input 
voltage continues rising, output rises 
until just around 140 VAC, when the 
battery kicks in and output drops to 
117 VAC. Some units provide just a 
single tap point for low voltage. 
Others provide more than two—as 
does Tripp Lite's Smart 1050—to 
provide finer regulation and another 
tooth in the plot. —Rick Grehan 
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Beauty Isn't Only Skin Deep. 
Neither Is Quality. 


The quality of the Toshiba 1400 Plus Series UPS extends much deeper than the surface. Inside you will 
discover the beauty of our technology, including IGBT high-powered transistors, surface-mount technology 
circuit boards and a high speed microprocessor in a totally modular design. However, the real beauty lies in the 
performance of these units. Toshiba's 1400 Plus Series UPS offers a wide input voltage/frequency window and 
an intelligent charger for increased battery life, high crest factor and overload capabilities, ensuring the UPS 
will run at its rated value without oversizing. Input power factor correction eliminates overheating of circuits and 
an RS232 communication feature provides SNMP compatibility and "smart" UPS power monitoring. 


Indeed, the beauty of the Toshiba 1400 Pius Series UPS is more than just skin deep. Every unit is built with 
superior quality and commitment in our ISO 9001 certified U.S. manufacturing facility. Each and every unit (not 
just random sampling) is inspected and electrically tested to meet stringent quality control standards before it 
is packaged and shipped to you. We take our protection one step further with Toshiba's "Security Plus" On-Site 
Warranty, ensuring trouble-free operation and peace of mind for three full years-parts, labor, travel and batter- 
ies included. A staff of experienced service technicians is available 24 hours a day-7 days a week for any 
assistance you may need. No other company can match this protection package offered by Toshiba. 


Superior quality, unmatched reliability and true on-line protection are all in one enclosure. This is the 
true beauty of Toshiba's 1400 Plus Series UPS. 


. In Touch with Tomorrow 
TOSHIBA 


13131 WEST LITTLE YORK е HOUSTON, TEXAS 77041 e 1-800-231-1412 е CANADA-DIAL 1-800-872-2192 
Circle 122 on Inquiry Card (RESELLERS: 123). 


Virtual Whiteboards 


We look at seven desktop-conferencing programs that bring 
coworkers together over shared, editable documents 


DAVID SEACHRIST 


haring and discussing ideas with 
eso regardless of their 

location, is what makes video- 
conferencing so attractive. But for some 
collaborative work, you don't have to see 
and hear each other. Document-confer- 
encing software—a set of tools for sharing 
“live” documents across remote or net- 
worked computers—is often an easier and 
more cost-effective alternative, 

NSTL evaluates seven Windows-based, 
NetWare-compatible programs that pro- 
vide some level of collaborative editing 
of bit-mapped images (a technique known 
as whiteboarding). All seven also offer 
varying degrees of file transfer. Most of 
them let you share and annotate Windows 
applications. Recognizing the appeal of 
videoconferencing to many companies, 
we limited our review to document-con- 
ferencing programs that have upgrade 
paths to videoconferencing. 

PictureTel's LiveShare Plus is the clear 
winner for its ease of use, feature versatil- 
ity, and performance. Our second and third 
choices, Intel’s ProShare Premier Edition 
and Future Labs’ TalkShow, top LiveShare 
Plus in supporting conferencing between 
more than two workstations. 


Conferencing Basics 
Document-conferencing programs offer 
four main ways to collaborate: white- 
boarding, applications and data sharing, 
file transfer, and real-time 
text messaging (i.e., chat- 
ting). Whiteboard modules | OVERVIEW 
are named after their real- 
world counterparts, but in 
practice they more resem- 
ble paint programs. Because 
the whiteboard is a graphi- 
cal environment, documents 
imported into it can’t be 
edited as they could in a 
word processor. Instead, 
editing marks are superim- 
posed on the “page.” Thus, 
a program’s ability to get 
graphics into and out of the 
whiteboard module, and its 
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Software Roundup С 
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Superior performance, richness of features, and ease 
of use make PictureTel’s LiveShare Pius the best of 

„А seven document-conferencing programs reviewed by 
NSTL. Shown here are LiveShare Plus's whiteboard 
(left] and applications-sharing module, standard 
components іп any good conferencing program. 
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selection of markup tools, strongly deter- 
mine its usefulness. 

To get images into whiteboards, the 
most convenient way is print capture, in 
which you convert word processing files to 
print files using a special Windows driver. 
You can also use import filters to pull in 
files saved in Windows' BMP format. (All 
but one of the programs do some type of 
importing, but they vary widely in the 
number of file types supported.) A third 
approach uses the Windows Clipboard to 
import screens captured from other Win- 
dows programs. 

Three image-manipulation tools are im- 
portant in making whiteboarding a com- 
fortable medium. Magnification allows 
closer scrutiny of the screen. Synchro- 
nization refreshes all participants' screens 
to make sure they are working with the 
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LiveShare Plus 
ProShare Premier Edition 
TalkShow 

AT&T Vistium Share 
InVision 

Person to Person 

Face to Face 
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same information at the same time. Page 
sorters allow browsing and moving docu- 
ment pages by viewing thumbnails. The 
features comparison table on page 234 
shows which products have these tools. 
(All seven support synchronization.) 
Applications-sharing capabilities vary, 
with some programs offering a remote- 
control environment that lets users edit 
files simultaneously. Others periodically 
send bit-mapped images that can be edited 
by only one attendee, though seen by all. 
The reviewed programs do not support this 
feature as well as they do whiteboarding. In 
judging them, look for full remote control 
(where two people can take turns editing 
the same file) and the ability to share data 
in the Windows Clipboard. continued 


. Outstanding 
Excellent 
ж Average | 
` Below average 
Fei —— 
Unacceptable 
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[UTILS Software Roundup 


CONFERENCING FEATURES 


AT&T VISTIUM 
SHARE — 


LWESHARE 
NL MN 


FACETOFACE INVISION 


PROSHARE TALKSHOW 


PREMIER 


PERSON TO 
PERSON 


| Videoconferencing d UL e RM di v Ud sad T а ee etn s mt | i ded! uum | ae + ^o MS "S se "d s Sx di 

` Capture video to movie file e О оО [e Ó ө, j 
Capture still to Clipboard Ф O e e e e LJ 
Capture still to file © e e e tJ e 9 
Freeze frame e O ө Ф e e e 
Adjust color e ә) e O e € Ф 
Whiteboarding i | arn 4 
Selection or screen-caplure tool © оО e e © © ® 
Copy/cut/paste and clear © O e 9 ® e ү] 
Page sorter/organizer O O e 9 О Ә 3 

. Highlighter tool ө О e ® ө. © e 

` Magnification (zoom) tool О О e Ө О o ® 
Import graphics files © CO e e e e e 
Import text files o O e О e © Э 
Import spreadsheet files © O e ө; О ® e 
Import via Windows Clipboard e О О e e ® д 
Export graphics files e Oo e 2 2 è э 
Applications and data sharing _ E E cma 4 
Share Windows Clipboard © О О o e © О 
Number of applications- 2 0 0 2 0 2 Unlimited 
sharing participants 
Users can request/relinquish e О О e O ® O 
control of shared applications 

. Share DOS applications O je: е, © e o ® 
Share Windows applications ^ Q О o ө ® ® 
OLE and DDE support ө Q: cd о DDE only ә a 
Attach file to message 
View transfer status 
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Option to compress/decompress 
files during send/receive 


‘Chat... i ' = X me! 
Number of chat participants 2 
Chat window lists participants O 
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' Requiras additional package sold by same vendor or third-party vendors. 
Ф-уеѕ; O-no. Features not integral to the package are marked O but are sometimes available as options or in future versions. 


Conferencing with the World 


Will today’s | document-conferencing products 


stand the test of time? Unless one of these - 


systems becomes dominant enough to es- 
tablish a de facto standard, industry stan- 
dards committees will be needed to fill the 
void. 


1.120 is the standard proposed by the inter- 


national Telecommunications Union (ITU) to 
facilitate interoperability of different vendors' 
document-conferencing products. It's an 
evolving specification offering guidelines on 
key aspects of document-conferencing tech- 
nology, including. domains in which confer- 
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-next year. _ | 


. ences can occur, ла ш pro- 
` tocols, conference management protocols, 


and network interfaces. T.120 primarily ad- 
dresses whiteboarding and file transfer con- 
siderations. Applications sharing is not cur- 
rently a part of the specification. | 


Though none of the programs in this evalua- 
tion comply with T.120, many of the vendors 
plan to support it in the near future. AT&T 
plans to add T.120 to Vistium Share eventu- 
ally. Inte! (ProShare Premier Edition) and Fu- 
ture Labs (TalkShow) plan to do, so by early 
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File transfer lets you send files (e.g., a 
spreadsheet) between conference atten- 
dees to allow the sharing of data for off- 
line and on-line editing. All seven pro- 
grams do this. Their interfaces vary 
somewhat, but they all center on the Win- 
dows File Open dialog box, where you se- 
lect files from a scrolling file list and issue 
a command to send. 

Chatting allows the exchanging of text 
messages in real time. If you're used to 
the amenities of on-line services such as 
Prodigy and America Online, you will not 
be impressed with the relatively simple 
tools available in these programs. 


AT&T Vistium Share 
Based on AT&T's TeleMedia Personal 
Video System, AT&T Vistium Share is a 
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low-cost, easy-to-use solution that sacri- 
fices versatility to gain simplicity, though 
its performance is generally among the 
best. It lags behind the other programs in 
its whiteboard and applications- and data- 
sharing features. (It can't import spread- 
sheets, for example, and it lacks a page 
sorter.) Chat support is minimal, and pass- 
word protection is nonexistent. 

Vistium Share is speedy in five of the 
six performance tests, slowing down only 
in network file transfer tests. It's also the 
only program to support the telephony API 
( TAPI), making it easier to customize with 
other telephony applications. 


Face to Face 
Priced at only $59, Crosswise's Face to 
Face is meant to be a simpler, less-fea- 
ture-rich solution than the other products. 
Thus, it lacks applications- and data-shar- 
ing features, and it has mediocre speed 
and versatility. 

Face to Face can't import Windows 


GENERAL PROGRAM FEATURES 


Communications/Networking 
Number of attendees per document 
conference (LAN) 


Number of attendees per document 
conference (modem) 


Number of video-capture boards supported 


Document conferencing via plain old 
telephone system (POTS) 


Document conferencing via ISDN 
Document conferencing via LAN 
Document conferencing via TCP/IP 


Simultaneous LAN and modem 
connections in document conference 


Videoconferencing via POT S 
Videoconferencing via ISDN’ 
Videocontere ncing via LAN' 
Videoconferencing via TCP/IP' 


Simultaneous LAN and modem 
connections in videoconference’ 


Supports telephony API (TAPI) 


Address Book i -= 
Allows multiple-address databases 
Maintains LAN and modem addresses 
Aitach graphics files (photos) to address 
Attach movie files to address 
Miscellaneous: 

Number of modem setups included 

Add custom modem setup 

Supports Voice over Data (VOD) modems 


Utility to print third-party files to 
document image files 


ELTE. 


' 13 using IPX/SPX, saven using NetBIOS. 


AT&T VISTIUM 
SHARE 


* Requires additional videoconferencing hardware. 


products we tested. 


The new Power Macs start at $1699. Apple says it will offer an up- 
grade kit for current Power Mac owners in the first quarter of 1996. 


BMP files, which is an important require- 
ment for routine whiteboard use. Instead, 
you must use the program’s print-capture 
utility to bring documents into the white- 
board. 

Face to Face is the only cross-platform 
product, however, with Macintosh and 
Windows versions, 


FACE TO FACE INVISION 
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Features not Integral to the package аге marked © but are sometimes avallable as options or in future versions. 
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At MacWorld Expo in August, Apple unveiled what it claims are 
the first personal computers with built-in conferencing features. 
Apple Media Conference, a QuickTime conferencing S 
tion, will be bundled with the new Power Mac 7500 and 8500. | 


Though the software works with the PlainTalk microphone 
supplied with the computer, you must add an NTSC analog-output camera for video- 
conferencing. Plain document conferencing works right out of the box. Apple 
claims the product has whiteboarding features, but we weren't able 

to see how the quality compares with that of the Windows-based 


LIVESHARE 


6 - yes; O-no 


Two new pus 
Macs таке 

desktop conferencing 

standard equipment. 


InVision 

InVision, from InVision Systems, is the 
only reviewed program that has bundled 
videoconferencing software. It employs 
an older—and less feature-rich— version 
of a competitor, Future Labs' TalkShow, 
for many of its conferencing features. It 
is unique, however, in employing OLE, 


PERSON TO 
PERSON 


PROSHARE 
PREMIER 


TALKSHOW 
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rather than standard remote control, for 
applications sharing. This approach makes 
it harder to use, however. 

Along with TalkShow and IBM Direct’s 
Person to Person, InVision allows more 
than two people to mark up a document 
per conference. It is among the top two in 
network file transfer speed, but it’s a bit be- 
low average in whiteboard speed. 


LiveShare Plus 

PictureTel’s LiveShare Plus clearly offers 
the best balance of usability, features, and 
performance. This program is the hands- 
down winner in two-site conferencing, but 
it also has numerous other advantages, in- 
cluding the best chat environment and 
friendly installation. 

LiveShare Plus’s tool set and work en- 
vironment are more complete than those of 
the other programs. Its overall performance 
score puts it head and shoulders above the 
rest due to fast file transfer and efficient 
whiteboard transfers. However, it can’t do 
data sharing over ISDN or TCP/IP lines, 
and its interoperability support is poor 
(though the others aren’t much better at 
supporting international standards and non- 
Windows environments such as the Mac or 
OS/2). 


Person to Person 

IBM Direct’s offering has the best file 
transfer features of the group. Besides let- 
ting you view the status of incoming and 
outgoing files and saving the results to a 
log file, the program allows the attaching 
of files to text messages, as in E-mail. Its 
chat windows, like those in LiveShare 


AT&T Vistium Share 1.0....... $99 
AT&T Globa! Information Solutions 
| Dayton, OH 

(800) 447-1124 

Circle 1232 on Inquiry Card. 


Face to Face 2.0.1............... $59 
Crosswise Corp. 
Santa Cruz, CA 
(800) 747-9060 
(408) 459-9060 
fax: (408) 426-3859 
Circle 1233 on Inquiry Card. 


InViston 3.1.23............ $595 
InVision Systems Corp. 
Tulsa, OK 

(800) 847-1662 

fax; (918) 584-7775 

Circle 1234 on Inquiry Card. 
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Plus, are the best of the lot, 
showing participants’ names and 
date/time stamps of when mes- 
sages were sent. 

Performance is Person to Per- 
son’s downfall. Surprisingly, its 
two-level compression scheme 
somehow results in more bytes 
flying across the network during 
file transfers. 

Person to Person’s whiteboard 
lacks a highlighter tool, a page 
sorter, and a zoom option—all 
helpful during the often awkward 
process of coordinating shared 
document editing. 


ProShare Premier Edition 

Intel’s document-conferencing 
program offers usability and fea- 
tures comparable to LiveShare 
Plus. It is our second choice, 
winning high praise for ease of 
use. It has excellent applications- 
sharing and file transfer features, 
and an especially user-friendly 
whiteboard. 

As is the case with Face to Face, InVi- 
sion, and TalkShow, ProShare Premier 
Edition comes with a receive-only version 
that you can send to conference partici- 
pants. This purposely limited version of 
the program does not let recipients initiate 
their own conferences. 

But for disappointing performance, 
ProShare Premier Edition might have been 
our top pick. However, the product also 
is hurt by lack of a whiteboard eraser, chat 
module, and password protection. 


LiveShare Plus 2.0........ 249 
PlctureTel Corp. 

Danvers, MA 

(800) 716-6000 

(508) 762-5000 

fax: (508) 762-5245 

Circle 1235 on Inquiry Card. 


Person to Person 1.0.3............ $280 
IBM Direct 

(BOO) 342-6672 

fax: (512) 823-1864 

Circle 1236 on Inquiry Card. 


ProShare Premier Edition 1.6.......... $299 
Intel Corp. 

Hillsboro, OR 

(800) 538-3373 

(503) 629-7354 

fax: (503) 264-6223 

Circle 1237 on Inquiry Card. 


TalkShow 3.02............. $249 
Future Labs, Inc. 

Los Altos, CA 

(415) 254-9000 

fax: (415) 254-9010 

Circle 1238 on Inquiry Card. 


Software Roundup ETS 


Graphing Whiteboards 


AT&T Vistium 


Share 


LiveShare Pius 


ProShare 
Premier Edition 


Person to 


Person 


Average 


InVision 


Face to Face 


TalkShow 


AT&T Vistium Share was the fastest program at updating a graph 
displayed on the whiteboard. This test used uncompressed files : 
to measure network performance only (factoring out file loading, 
format conversion, establishing the network link, and so forth). 


TalkShow 
TalkShow's multipoint conferencing and 
strong support of transfer protocols merit 
praise. The program lets LAN and modem 
participants join a single conference (In- 
Vision and Person to Person also do it), 
and it's the only one that lets you scan 
documents directly into the whiteboard. 
Ranking near the top in ease of use, 
TalkShow is only middling in performance 
and feature versatility. Raw file transfer 
speed is among the fastest, but network 
efficiency in whiteboard transfers (which 
adds file size to the equation) is among 
the worst. The program's applications- 
sharing module lets only one participant 
make changes, and its chat windows are 
not as informative as those in Person to 
Person and LiveShare Plus. However, its 
whiteboard is among the easiest to use. It 
employs a slide-tray metaphor that func- 
tions as a page sorter. Ш 


This report contains the partial results of a re- 
cent issue of Software Digest, a monthly pub- 
lication of NSTL, Inc. To purchase a complete 
copy of the report, contact NSTL at 625 Ridge 
Pike, Conshohocken, PA 19428, (610) 941- 
9600; fax (610) 941-9950; on the Internet, 
editors@nstl.com. For a subscription, cali 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of the McGraw-Hili 
Companies. 
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LAB REPORT 


HANDS-ON TESTING 


12 NETWORK PRINTERS 


Keep those print jobs rolling with these fast, 16- to 
32-page-per-minute networked laser printers and stay 


ahead of the paper flow 


JIM KANE 


aybe your 12-page-per-minute networked 
laser printer just doesn’t cut it anymore, 
with print jobs festering in the print queue 
because of its too-slow print engine. Per- 
haps you need some duplexing capabili- 
ties, or maybe you just want to be able to 
know if the printer is off-line, out of paper, or tied up. 
Your old printer was OK when you just had a handful of 
employees sending print jobs, but now your company has 
grown, and you need a faster, networkable, more man- 
ageable unit. 

We evaluated 12 network laser printers with print 
speeds ranging from 16 to 32 ppm—fast enough to sat- 
isfy the needs of larger workgroups. These faster de- 
vices also have built-in Ethernet capabilities, so you 
don’t have to use a PC as a baby-sitter to provide network 
functionality. 

With third-party equipment, any printer can be con- 
sidered a network printer, so we focused on network in- 
tegration and tested only those printers with internal 
network interfaces (either standard or optional). Net- 
work management software helps differentiate between 
dedicated network printers and those with third-party 
add-ons. Network-printer-management software deliv- 


ers configuration tools to the workstation and also reports 
the remote printer’s status to your PC, keeping you in- 
formed. 

To get real-world network performance numbers, we 
tested only monochrome printers in network configu- 
rations. Most of these units—which range in price from 
$3549 for the desktop Hewlett-Packard LaserJet 4MV 
to $29,616 for the copy-machine-size Dataproducts Ty- 
phoon 30—have at least two paper-input trays that are 
switchable on demand via the driver or the printer man- 
agement software. 

These 300- to 1200-dot-per-inch-resolution printers al- 
low documents with typical graphics to print relatively 
fast, along with the normal flow of letters and other text 
documents. The 1200-dpi devices, however, slow down 
when you send print jobs that have complex graphics. 

We categorized these network printers into two groups: 
16- to 20-ppm units and 30- to 32-ppm units. The 16- to 
20-ppm printers are more common in smaller offices 
than their high-speed counterparts and offer higher-qual- 
ity output. You can buy three or four of the 16- to 20-ppm 
printers for the cost of the least expensive 30- to 32- 
ppm printer that we put through the paces. Only two of 
the devices in the lower-speed group exceed $5000 as 
configured for testing. 

The major differences be- 


How to use this guide 


We used our suite of PC- and Macintosh-based printer tests to choose the fastest network printers with the 
best-quality output. We summarize test details about the winners and runners-up in each of the two cate- 
gories (16- to 20-ppm and 30- to 32-ppm printers) using charts like the one shown here. 


tween desktop lasers (some of 
which are featured here as print- 
ers for smaller networks) and 
the console-type, high-volume/ 
high-speed lasers is that the 
high-end units provide larger 
paper capacities, faster engine 
speeds, better longevity, and se- 
curity features. 

Of course, there are also price/ 
performance issues to consider 
when choosing a network print- 
er. Do you really need a 30-ppm 
printer/fax machine when three 


| 820g Desktop Laser Printer 
The vendor's rating cond nr 


for engine or print- 
head speed, 


Em Wen Ra suci periormanca (due to s 20-pm print erga! эп good 
= ү ыру Grit gupit гро, Hie Xorca 4520rip wae сит overall winrar. R 
measured in pages 
per minute; it does 
not Include printer- 
processing time. 


The printer's 
processor speed, 
measured in MHz. 


A composite rating for text- and graphics- 
output quality; based on a 10-point scale, with 
higher numbers indicating better print quality. 


The price of the as-tested configuration, 
which may include optlonal memory (see 
the Roll Call on page 246). 
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SET THE PACE 


Built for Speed 


BIOS 


High-capaclty paper-input tray 
(models with three Input trays can 
load up to 3000 sheets of paper} 


smaller, slower, dedicated print servers dis- 
tributed evenly throughout the building 
would solve your printer problems? Or do 
your users queue up 100-page jobs regu- 
larly, making it more cost-effective to wait 
4 minutes for a print job to get to the front 
of the line, and 4 minutes more for it to 
print, instead of fighting through the local 
queue only to wait 15 minutes for the print 


ILLUSTRATION: @RUCE SANDERS © 1995 


Dual output trays 


Control panel for status and 
configuration 


Toner compartment 


Drum 


( 


K 
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to complete? 

You must also take into account the nor- 
mal duty cycles of these printers. The high- 
er-end, faster printers are supposed to last 
significantly longer between maintenance 
and consumables replacement. The median 
duty cycle for the 30- to 32-ppm printers is 
200,000 pages, compared to 50,000 pages 
for the 16- to 20-ppm units. 


NOVEMBER 1995 BYTE/NSTL LAB REPORT 239 


Xerox 4520mp Desktop 

Laser Printer 

This 20-ppm desktop printer is 
great for midsize workgroups and 
is affordably priced at $4335. It 
offered excellent across-the-board 
performance In our PostScript, 
Printer Contro! Language (PCL), 
and EtherTalk performance tests. 
PAGE 241 


HIGH-QUALITY 

Lexmark Optra Lx 

For quality output, the 16-ppm 
Optra Lx ($3997) bests all other 
printers in this group with Its 
suppon for resolutions of up to 
1200 dpi. But the drawback of 
this high quality is reduced 
performance: The Optra 
performed poorly in our 
PostScript and PCL performance 
tests. It supports up to 64 MB.of 
memory, has two extemal font 
slots, and supports three paper- 
input trays. PAGE 241 


Kyocera Ecosys FS-3600A 
Number one in both EtherTalk 
and PostScript performance In 
this group, the 18-ppm Kyocera 
Ecosys achieved an overall 
EtherTalk score of 9.5 ppm, 
second only to that of the QMS 
3226 Print System, which swept 
the higher-end 30- to 32-ppm 
category. PAGE 241 


30- TO 32-PPM 
PRINTERS 


BEST OVERALL 

QMS 3225 Print System 
With a blazingly fast 19.2-ррт 
rating in our PCL performance 
tests, the QMS 3225 Print 
System is by far the fastest 
printer that we put'through the 
paces. PAGE 243 


HIGH-QUALITY 

QMS 3225 Print System 

This printer's 400-dpi output 
breaks through the 300-dpi- 
resolution barrier. This $17,149 
console system has the highest 
quality3ndex score of the three 
printers in this category. PAGE 243 


MACINTOSH 

QMS 3225 Print System 

It's а sweep for the 3225 as it 
takes the Mac category, too. With 
its support for three paper-input 
trays and 3000 sheets of paper, 
it can stave off the needs of 
many networked users. The unit 
also has a 200,000-page monthly 
duty cycle. PAGE 243 


Victory is frequently the resült of teamwork — and ІВМ” wants you to win. 
That's why they Contracted with NSTL to put hundreds of applications 
through their laps to ensure their compatibility with OS/2 Warp. So when 
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BYTE 


16- TO 20-PPM PRINTERS 


High speed and quality 


Xerox 4520mp Desktop Laser Printer‏ ت 


BEST 


For most needs, one of the 
nine 16- to 20-ppm laser print- 
ers that we tested should be fast 
enough for midsize offices with 
25 to 75 users wired to a net- 
work. These printers general- 
ly can handle enough volume 
so that you won’t have to call 
crowd control whenever mul- 
tiple print jobs are sent to the 
queue. Although the 30- to 32- 
ppm lasers offer more speed 


With its excellent performance (due to its 20-ppm print engine) and good 
usability and quality scores, the Xerox 4520mp was our overall winner. It 
comes with three paper-input trays and supports up to five. Its maximum 
resolution of 800 dpi helps when printing graphics-intensive documents. 
It has standard parallel, serial, and unshielded-twisted-pair (UTP) Ethernet 
ports; LocalTalk and Token Ring ports are optional. 


UTE! 
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handlin PRICE AS OVERALL PPM CPU SPEED SCORES 
EET and paper-handling TESTED SCORE PEL POSTSCRIPT  ETHERTAUK © (MHZ) ФАП FEATURES USABILITY 
чаў "ў capabilities, the 16- р — Xerox 4520mp $4335 871 114 89 74 25 АААА АА AAAA 
peces to 20-ppm units 
& RUD Kyocera Ecosys FS-3400A — 53578 865 117 МА N/A 16 ААА АА АЛАА 
have the ability tO semp HP Laserjet 4Si MX 95200 844 107 94 71 25 ААА فخف‎ AAAA 
print higher-quality — erp HP Laserjet 4MV $3549 841 106 83 76 33 АААА ААА АДАА 
documents with in- 
| tegrated graphics. When looking sharp counts... 
Most of these | | 
printers are desktop Ii [lel УЧИ А Lexmark Optra Lx 


units that support 
B 600-dpi output and 
let you print gen- 
eral graphics rela- 
SEES tively quickly. Some 
support resolutions of up to 
1200 dpi, which is great for de- 
tailed reports; however, you 


FEATURES 15' 


If detailed documents are your main concem, then the 1200-dpi Lexmark Optra Lx 
deserves a close look. it may not have lightning-fast performance, but it achieved the 
highest quality scores in this report. With its accompanying MarkVision management and 
monitoring software, the Optra Lx is one of the easiest-to-use printers we tested. The unit 
in this group that outscored it in usability was the 1200-dpi QMS 1660E Print System. 


USABILITY 15* 


mass ie PRICE AS OVERALL РЕМ CPU SPEED SCORES 

may have to wait a bit if your TESTED SCORE PCL POSTSCRIPT — ETHERTALK (МНЕ) QUALITY FEATURES — USABILITY 

text report is in the queue be- Ura Optra Lx 93007 834 71 53 49 25 AAAA AA AAAA 

hind a coworker’s comple з x я a | 

анне ч” „= Ec: | " RUNNER-UP QMS 1660Е Print System $3999 8.12 95 75 6.9 33 АААА ААА ДААА 

бай: atur n f В J' RUNMERAP. Dataproducts Typhoon 16 — $3609 808 67 7.0 65 25 AAAA АААА АЛАА 
е printers in ts category 15 $3549 805 106 83 78 33 AAAA ААА АДАА 


RUNNER-UP HP Laserjet 4MV 


$4236, and only two exceed 
$5000 for their as-tested con- 
figurations. 

Our overall winner in this 
category is the Xerox 4520mp 
Desktop Laser Printer, by vir- 
tue of its 20-ppm print speed 
and high quality. 
Also ranking high 
is the Kyocera Eco- 
sys FS-3400A; it 
| ripped through our 


A fast paper-pusher 


[MACINTOSH  . Kyocera Ecosys FS-3600A 


Our choice for best overall printer for the Mac is the Kyocera Ecosys FS-3600A. With 
Its as-tested price of $4278, this printer supports resolutions of up to 600 dpi. The 
FS-3600A blew away the other printers in the EtherTalk ppm ratings with a score of 
9.5. The nearest competitor in the group was the HP LaserJet 4MV, which sported a 
7.6-ррт rating. The Dataproducts Typhoon 16, boosted by quality, features, and 
usability all superior to that of the top-rated Mac printers, was a close third. 


Weighting for 
High-Quality 


3400A printed at 

11.7 ppm in the PCL tests, and 
if you just need to print in PCL 
mode, it’s a bargain at $3578. 
At $3699, the 16-ppm Data- 
products Typhoon 16 is anoth- 
er outstanding lower-priced 


formance scores were below 
average, but only Lexmark’s 
Optra Lx had a better quality- 
index rating. In addition, the 
Typhoon 16 had the best fea- 
tures score in this category, 
as well as one of the best ease- 


Finally, HP’s 600-dpi Laser- 
Jet 4MV ($3549) and LaserJet 
451 MX ($5299) put up strong 
performance numbers in our 
three subcategories and had 
above-average quality scores. 
HP is rumored to be introduc- 


| PCL tests with the 
best score in the PRICEAS OVERALL тшт $ 05$ 0$ CPUSPED __ E 
waup. However. T TESTEO SCORE PCL POSTSCRIPT — ETHERTALK (MEZ) QUALITY FEATURES USABILITY 
didn’t егш with д ST Куосега Ecosys FS-3600A — $4278 74 94 10.0 9.5 50 ААА АА AAAA 
PostScript option RUNNER-UP HP LaserJet 4MV $3549 69 106 83 76 33 AAAA ААА АЛАА 
ee ee s d RUNERUP Dataproducts Typhoon 16 $3699 6.8 67 7.0 6.6 25 АААА AAAA АДАА 
it from our Post- WS” Xerox 4520mp $4335 675 11.4 89 7.4 25 AAAA AA AAAA 
Script and Ether- 
Talk tests. The FS- network printer. The unit’s per- — of-use ratings. KEY 


Ratings from 1 to 4: A is the lowest; 
ААДА is the highest. 


ing a replacement model for 
the 4Si, a new 24-ppm laser 
that will be available sometime 
in November. 
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Lexmark introduces 
new 1200 dpi Optra laser printers. 


LY HAVE 
SO MANY DOTS MOVED 
_SO FAST. 
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Outrunning the competition. It’s making the world’s 
sharpest desktop laser printers run faster without 

| raising the price. Introducing the new 16 ppm Lexmark 
Optra" plus models: True 1200 dpi printing, up to 5096 

faster throughput, enhanced paper handling and unsurpassed 

connectivity. Never has so much performance cost so little. 

Call 1-800-891-0399, ext.233, to 


receive a free Optra print sample. Or visit 


our Web Site at http://www.lexmark.com. And LEXM 


see for yourself just how well we run. 


WINDOWS 95 
PLUG à PLAY 


ADVANCING THE ART OF PRINTING 


1200 dpi printing may require additional printer memory depending on file complexity and Optra model. 16 ppm at 300 and 600 dpi. 8 ppm at 1200 dpi. Microsoft is a registered 
trademark and Windows a trademark of Microsoft Corp. NetWare is a registered trademark of Novell Inc. Lexmark and Optra are trademarks of Lexmark International, inc. 


RY TE 
BEST 


20- TO 32-PPM PRINTERS 


The three high-end network Eat my dust 
printers we tested—the Data-  : == == 


products Typhoon 30, QMS ыыы АЙА ый QMS 3225 Print System 


3225 Print System, and Xerox 
4230/MRP—are all built for 

Баа input trays, and a high-capacity input tray. The OMS 3225 also has two 
output trays, a hard drive, and a floppy drive. This printer has good fea- 


speed and durability. These 
workhorses are best suited for 

tures and usability, but its performance really puts it over the top in this category: It’s 
7 ppm faster than the first runner-up, the Xerox 4230/MRP. 


This 32-ppm printer is the only unit to achieve double-digit performance 
in our PCL, PostScript, and EtherTalk tests (with scores of 19.2, 14.6, 


£ Р and 12.8 ppm, respectively). It offers duplexing capability, two regular 
offices with high-volume-text к 


апа duplex print jobs. They 
range in price from approxi- 
mately $17,000 to $30,000 and 
feature multiple paper-input 
trays and high-capacity load- 


PRICE AS OVERALL prt CPU SPEED SCORES 
ers and stackers that help dif- TESTED © SCORE РЇ POSTSCRIPT ETHERTALK (MHZ) QUALITY FEATURES USABILITY 
ferentiate them from the 16-to pr QMS 3225 Print System $17,149 90 19.2 14.6 12.8 33 ААА ААА ДААА 
20-page-per-minute lasers. RUNNER-UP Xerox 4230 MRP $20,245 73 125 129 92 20 ААА ААА ДААА 
With resolutions of 300 and унар patapreducts Typhoon 30 — $29,616 68 11.1 105 79 33 ААА ААА ДААА 


400 dpi, these printers produce 
Output that’s not as high-qual- 
ity as that of the 16- to 20-ppm 
units, but they can produce ac- 
ceptable charts, spreadsheets, 
and simple graphics for use in 
typical business reports. 
Although it’s seemingly a 
stretch to rate printers with res- 
olutions of 300 and 400 dpi for 
quality, remember that these 
printers are not designed to spit 


Scale up for quality output 


QMS 2225 Print System 


At 400 dpi, the QMS 3225 has the highest quality scores, which, combined with its excellent 
performance, make it the best-quality printer of these lower-resolution lasers. Its standard 
features include.auto-sensing between emulations, PostScript Levels 1 and 2, and Hewlett- 
Packard LaserJet Ill (PCL 5) emulation. The first runner-up, the Dataproducts Typhoon 30, 
also supports 400 dpi, and its quality scores are similar to those of the QMS 3225. 


out presentation graphics, but PRICE AS — OVERALL PPM CPU SPEED SCORES 

rather to satisfy the needs of TESTED SCORE РЇП POSTSCRIPT — ETWERTALK — (MHZ) — QUALITY — FEATURES USABILITY 

larger workgroups. We rated PT 53225 Ріп! System 517,49 80 192 146 128 33 ААА ААА ДААА 

them оп the same quality scale ЖЖ Dataproducts Typhoon 30 $29616 75 11.1 105 79 33 ААА ДАА АДАА 
RUNNER-UP Xerox 4230 МЕР $20,245 73 125 129 92 20 ААА ААА — AAA 


as their 16- to 20-ppm coun- 
terparts; as a result, their scores 
are low. 

Although the QMS 3225 re- 
ceived top honors in all cate- 
gories in this group, the other 
two units in our test-bed also 
had strong performance scores. 
The Xerox 4230/MRP comes 
closest to the QMS 3225 in 
speed, with an average rating 
of 11.5 ppm when its Post- — 


It's a sweep 


[MACINTOSH ams 3225 Print System 


With an EtherTalk rating of 12.8 ppm, the QMS 3225 easily outperformed the other print 
ers in all aspects of Mac printing, except for the font test, for which the Typhoon 30 took 
top honors. A 9.2-ppm EtherTalk rating, combined with excellent features and usability, 
made the Xerox 4230/MRP the first runner-up. The Typhoon 30 offered good EtherTalk 
performance, but it wasn't good enough to beat the other printers in the group, 


Script, PCL, and EtherTalk test PRICEAS OVERALL PPM CPU SPEED SCORES 
scores are combined. The QMS TESTED SCORE PCL POSTSCRIPT — ETHERTALK (MHZ) QUALITY — FEATURES — USABILITY 
3225 zips through the tests at sst QMS 3225 Print System $17,149 90 192 146 12.8 33 ААА ДАА ДАДА 
ап average of 15.5 ppm, while тмн Xerox 4230 MRP $20,245 75 125 129 9.2 20 ААА ААА АЛАА 
the Typhoon 30 averages out ЮЖЕН Dataproducts Typhoon 30 529,616 7.0 11.1 10.5 7.9 33 ААА ААА АЛАА 
at 9.8 ppm. 

At $20,245 as tested, Xe- - 


rox's 4230/MRP is the least 


expensive of the group. Its ac- 
companying printer manage- 
ment software makes network 
configuration a breeze. The 
4230/MRP has a 230,000-page 
monthly duty cycle and sup- 
ports five paper-input trays, for 
up to 1800 sheets of paper, and 
a high-capacity output tray. 


The 30-ppm Dataproducts 
Typhoon 30 is the most ex- 
pensive printer in the group, 
sporting an as-tested price of 
$29.616. However, it offers 
some technological advances 
that set it apart from the oth- 
ers. À paper-feed mechanism 
enables you to refill one paper 
tray while the printer fecds 


from another tray, allowing 
continuous operation. The ton- 
er compartment can also be 
filled on the fly. In addition, 
the Typhoon 30 uses Data- 
products' Virtual Printer Tech- 
nology (УРТ), which adds net- 
work smarts to printers by 
acknowledging and receiving 
up to 64 different printer con- 
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Ratings from 1 to 4: A is the lowest; 
AAAA is the highest. 


figurations concurrently. 

The Typhoon 30 supports 
five paper-input trays and 3500 
sheets of paper. The device of- 
fers a 200,000-page monthly 
duty cycle. 


BY TE/NSTIL LAB REPORT 243 


0) 
+: 
Ш 
[з 
= 
E 
ù 
x 
E 
Q 
5 
be 
Ш 
2 


LAB REPORT 


OIE 


Mark Vision Printer Utility 
Configure (без Tn Help 


ost network printers come |: | 


network. Some applications simply |. — . 
check the status of the printer to | . . 
see if it’s on-line, out of paper, ог — 
busy. Most include some sort of configuration 
capability. But some applications go further. 
Below are some notable features of the software 
we tested. 

PrintWatch. Dataproducts' PrintWatch for 
Windows can monitor the print server and its 
status via TCP/IP, as well as configure the 
printer. Although it's more difficult to config- 
ure arid install than some other utilities, it's 
easy to use once you set it up. 

JetAdmin and JetPrínt. Hewlett-Packard's 


JetAdmin provides configuration capabilities 


and printer-status information for users and 


. administrators. Easy to use and install, Jet- 


B bundled with software for |. no 
` managing printers from across the (7 lii 


Admin comes with all HP JetDirect inter- 
faces, including versions for DOS and Win- 
dows. From JetAdmin, an administrator has 

— the ability to 
lock the print- 
er's physical 
control pan- 
el. it also al- 
lows you to 
see what jobs 


all queues. 
JetPrint con- 
figures both 
the print serv- 
er and queue 

Printset. Kyocera's Printset utility for Win- 
dows creates a Novell Print Server and pro- 
vides TCP/IP and AppleTalk configuration in- 
formation. Printset also keeps track of the 
printer's status, but the status information is 
not as detailed as it is with many of the other 
utilities. 

MarkVision. LexMark's MarkVision for Win- 
dows uses bidirectional communications to 
maintain, configure, and track the printer's 


status. A graphical representation of the 


printer's control panel and a detailed printer- 
status window let you know what's going on. The 


are active оп 


NETWORK-PRINTER-MANAGEMENT SOFTWARE 


utility is a little confusing to install, but it's 
easy to use. 

CrownAdmin. QMS's CrownAdmin for Win- 
dows and the Mac manages and configures 
QMS network printers. it searches out the print- 
ers by address arid allows on-line configuration, 
but without any TSRs. CrownAdmin does not 
create your Novell Print Server for you, but it 
providesthe name and printer descriptions in 
the NetWare configuration-menu nem. It's 
easy to install and use. 


Document Services for Printing (DSP) Mt 


XRXADMIN. Xerox offers two network-printer- 
management utilities for DOS. The DSP man- 
agement/utility software installs easily and 
sports an easy-to-use interface. It helps you 
select a “best-fit” printer, depending on your 
output needs. DSP can track the status of mul- 
tiple printers on the network as well as install 
the Novell PSERVER for you. The only down- 
side: two TSRs for the printer-status applica- 
tion and terminal emulation. | 
XRXADMIN is easy to install and use and 
doesn't require a TSR. However, it seems to 
be designed more for printer configuration and 
management than for keeping tabs.on printer 
printer for you and creates a PSERVER. How- 


ever, it didn't run reliably under Window asa 


DOS session. 


Masochistic as it may sound, we actually enjoyed 
clearing paper jams with a couple of these printers. The 
control panel of the Xerox 4230/MRP directs you to the 
———~ Paper jam’s specific area and 
— 2) requests that you open the 
= correct doors to clear the 
| Jam. The LED of the Data- 
products Typhoon 30 also 
gives on-target directions on 
how to find and clear paper 
jams. "um that, aside from a 
small mechanical fallure in mum 
one printer, we had to 
cause the Jams ourselves; 
the units showed no desire МА 
їо Јат on their own. 


Xerox 4230/MRP 


Sarre Typhoon 30 


interesting and innovative if nothing else, the Lexmark 
Optra Lx’s MarkVision software alerts you of any problems 
with audio messages. Through the PC’s speaker, you 
can barely hear the message “clear paper jam” when a 
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paper jam occurs or “thank you” when you fix it. 
However, with better sound capability, it works great. 
This may be a little annoying to some, but mainly just 
to those who don't expect sound or who don't have a 
high-quality sound card. 


Dubious Achievement 


Although the QMS 3225 Print System has many attributes 
we like, it has one feature that we really can’t stand: Page 
Sensing Tabs for the paper-input trays, These tabs tell the 
printer what kind of paper you're using. As with the paper- 
tray keys found on other printers, these devices help you 
use the same paper tray 
for different-size paper. 
From experience, we 
know that small pieces 
like these can vanish in | 
an instant—down a heat- 
ing duct or somewhere 
inside the printer. 


| 


How We Tested 


o pick the top network laser print- 
ers, we test the devices' perfor- 
mance (i.e., speed), quality of 
printed output, features, and us- 
ability. We test and score each of these el- 
ements separately, and then we compute 
the overall score by assigning a weight 
to each element. For example, we assign 
weights in the overall performance cate- 
gory as follows: 40 percent for performance, 
30 percent for quality, 15 percent for fea- 
tures, and 15 percent for usability. For the 
high-quality category, the weighting is 10 
percent for performance, 70 percent for 
quality, 10 percent for features, and 10 per- 
cent for usability. In the Mac category, we 
use the same formula that we use for the 
best overall category. The only difference 
is that we use the EtherTalk rating for the 
performance score. 


PERFORMANCE 


We set each printer to poll the network as 
frequently as possible to ensure we get the 
most consistent times attainable. NSTL’s 
performance tests measure how fast a 
printer can print text, graphics, and fonts. 
The dense-text test requires printing a 2- 
KB file of ASCII text with little white space. 
Performance in this test correlates to raw 
speed, because there are no fonts or graph- 
ics for the printer to interpret. 

The graphics tests use bit-mapped im- 
ages to simulate documents with custom 
fonts or screen shots. These tests help us 
determine how efficiently each printer 
communicates with a computer. One test 
measures the printer’s ability to draw com- 
plex lines and filled areas. A second test 
produces curves and gray scales. An ad- 
ditional complex-graphics test, created in 
CorelDraw, includes gray-scale shading, 
lensing, and other complex images. This 
test stresses the printer’s processor and 
RAM capabilities. 

We also use the font test to measure 
the speed of a printer’s processor. This 
test requires printers to create Times (serif) 
and Helvetica (sans serif) fonts in regular 
and boldface in 30 different point sizes. 
We immediately repeat this test without 
resetting the printer to determine the unit’s 
font-caching capabilities. 


PRINT QUALITY 


NSTL's print-quality tests measure a unit’s 
ability to produce a photographic image; 


print attractive, legible text in a wide range 
of sizes; and draw lines. Because most la- 
ser printers produce monochrome-only 
output, color-print-quality tests are not 
included in this review. The line-squeeze 
test forces a printer to draw two lines in- 
creasingly closer together until the gap 
between them vanishes, which indicates 
the printer can no longer make the black- 
to-white-to-black transition. The test suite 
also gauges other print-quality consider- 
ations, such as how accurately the unit 
positions paper and , 
how well it displays 
reversed (i.e., white- 
on-black) text and 
graphics. 


OTHER 
FACTORS 
Participating vendors 
supplied us with re- j ; 
sponses to a printer- Йе 
features survey that 
included a wide range § 
of questions about 
what emulations are 
supported, the print- 
ers’ maximum horizontal and vertical res- 
olutions, and what services are included 
with the standard warranty. We verified 
these responses and assigned a features 
score based on the most important features. 
We also evaluated how easy the printers 
are to use, based on such aspects as ease 
of ink-medium installation, intuitiveness 
of the control panel, ease of driver instal- 
lation, ease of network setup, and clarity 
of the user’s manuals. 


CONFIGURATIONS 


We tested all the printers in a network con- 
figuration using a Compaq Deskpro 66M 
network file server with 16 MB of RAM 
and Novell NetWare 3.12 installed on the 
hard drive. For a PC workstation, we used 
a Dell Dimension XPS P75 with 8 MB of 
RAM running DOS 6.22 and Windows for 
Workgroups 3.1 1. Ournetwork file server 
used an NE3200 EISA Ethernet adapter: 
the workstation used an Intel PCI Ether- 
Express Pro/100 Ethernet adapter. 

Each network adapter is bound to a va- 
riety of protocols to ensure it connects 
with each printer's network interface card 
(NIC). Our technicians tested printers with 
a Mac interface on a Quadra 640A V work- 


station with System 7.1, 16 MB of RAM, 
and EtherTalk installed. We tested each 
printer with the drivers that were supplied 
or recommended by its vendor. We dis- 
abled all print servers, spoolers, and buff- 
ers during performance testing. 

On the PC platform, we used an NSTL- 
designed Windows applet to launch test 
files to each printer. After the last page 
of a test file dropped into the tray, a tester 
pressed Enter; the applet then displayed 
the number of seconds it took the printer 


“Using NST s Wictwont printer 
“performance test-bad, project manager 
Jim Kane evaluates printer performance, 


quality, features, and ease of use. 


ч 
Cs a 
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to print the file. We used a similar applet 
to measure EtherTalk performance. On 
the PC platform, we tested printers in both 
PCL and PostScript emulations; on the 
Mac platform, we tested printers in Post- 
Script only. Tests in both emulations were 
run with the printer set to its highest res- 
olution. 
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Michele Guy, Project Manager/NSTL, has been 
testing hardware and software products for NSTL for 
the past four years. 


Tarig Imbrahim, Tester/NSTL, has been an indepen- 
dent network consultant for the past five years. 


lim Kane, Project Manager/NSTL, kas been testing 
network and PC hardware at NSTL for the past six 
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ROLL CALL 


DATAPRODUCTS CORP. DATAPRODUCTS CORP. DIGITAL EQUIPMENT CORP. HEWLETT-PACKARD CO. HEWLETT-PACKARD CO. 
TYPHOON 16 TYPHOON 30 PRINTSERVER 17/600 LASERJET 4MY LASERJET 451 MX 
Price as tested $3699 $29,616 $5390 $3549 $5299 
MONOCHROME PERFORMANCE (PPM) 
PostScript 7.0 10.5 4.9 8.3 9.4 
PCL 6.7 11.1 8.4 10.6 10.7 
EtherTalk 6.6 7.9 N/A 75 74 
PERFORMANCE SCORES 
Quality 8.3 7.6 77 8.1 7.9 
Features 8.1 73 53 70 74 
Usability 8.4 8.3 5.0 8.2 8.3 
Overall 7.2 6.8 5.9 8,4 8.4 
MEMORY 
Memory as tested (MB) 12 24 20 12 10 
Memory base/maximum (MB) 12/68 16/32 16/32 12/44 10/26 
Engine model Fuji-Xerox Haruna Hitachi Canon 174-PCB Canon P380 Canon MXP174 
Maximum resolution 600/600 400/400 600/600 600/600 600/600 
(vertical/horizontal; in dpi) 
ppm monochrome at maximum resolution* 16 30 17 16 17 
INPUTS 
Auto-switching between inputs/emulations e/e 6/6 We ule e/e 
Monthly duty cycle (pages) 30,000 200,000 70,000 50,000 75,000 
Interfaces as tested LocalTalk, Ethernet, Ethernet Ethernet LocalTalk, Ethernet, LocalTalk, Ethemot, 
SCSI, Centronics, Centronics, Centronics, 
RS-232, RS-234 HP BiTronics Parallel HP BiTronics Parallel 
INTERFACES 
RS-232/RS-422 6/6 6/0 O/O Opt/Opt. Opt./Opt. 
'SCSI-1/SCSI-2 6/6 olo "oo oa ою 
Ethemet/LocalTalk/Token Ring Opt/@/Opt. Opt/O/O 9/O/o e/e/Opt. e/e/Opt. 
PDLS 
HPGL E О O @ [> 
PostScript Level 1/Level 2 Ою e/o eio We Ole 
PostScript/Vendor @/Adobe @/Phoenix @/Adobe @/Adobe @/Adobe 
Intellifont е Е] © ө е 
True Image © @ О О О 
HP LaserJet Ill (PCLG/PCL4) 9/6 ae oro О alo 
SUPPORTED PAPER SIZES 
Letter (8.5 x 11 in.) © © © Ө e 
Legal (8.5 x 14 in.) e à Opt. ө © 
A4 (8.26 x 11.69 in.) Ф a Opt. o Ф 
85 (7.17 x 0.12 in.) © о 5 o € 
Tabloid (11 x 17 in.) © © О ө О 
Executive (7.25 x 10.5 in.) e о Opt. © © 
Number of input trays standard/maximum 1/3 3/5 2/3 2/3 2/3 
Envelope tray e О Opt. e e 
Envelope/transparency/ e/e/e O/2/0 6/6/0 eoe e/9/0 
adhesive-backed labels 
Envelope feeder Opt. О Opt. a © 
Duplex printing О ® ө O Opt. 
Dimensions in inches (W x L x H) 17 x 23x11 ^26 x25 x 40 17.9x 224 x 19 18.1x 20.6 x 12.5 21.5x 23.5 x 16.5 
Weight (Ibs.) 42 132 98 51 94 
FCC class/noise in high-speed A/53 A/55 A/50 B/55 B/55 
draft mode (decibels) 
Energy Star-compliant © O © Ə © 
Voltage 120 120 120 or 220 220 220 
Warranty (years)/ coverage 14Р, 1. 90 days/P, L 1P,L 1/P,L 1P.L 
Phone (703) 648-0930 (703) 648-0930 (508) 493-5111 Call local HP dealer Call local HP dealer — 
Toll-free phone (800) 980-0374 (800) 980-0374 (800) 777-4343 (800) 752-0900 (800) 752-0900 
On-line address htlp//www.dpc.com http://www.dpc.com http-//www.digital.com http://www.hp.com httpZ/www.hp.com 
Inquiry number 1396 1397 1398 1399 1400 
po z BYTE Best. 
Ф = yes; О = no; N/A = not applicable. Warranty: 


"Scores for monochrame performance are actual, real-world performance scores. 
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P z Parts L = Labor 


F = Freight to repair center 


R = Return to customer 


KYOCERA ELECTRONICS, INC. KYOCERA ELECTRONICS, INC. LEXMARK INTERNATIONAL QMS, INC. QMS, INC. 2 XEROX CORP. e XEROX CORP. 


ECOSYS FS-3600A ECOSYS FS-3400A OPTRA LX 1660Е PRINT SYSTEM 3225 PRINT SYSTEM 4520MP DESKTOP LASER PRINTER — 4230/MRPÀ 

$4278 $3578 $3997 $6798 $17,149 $4335 $20,245 

10.0 N/A 5.3 7.5 14.6 8.9 12.9 

9.4 117 7.1 9.5 19.2 11.4 12.5 

9.5 N/A 4.9 6.9 12.8 7.4 92 

7.8 79 8.8 82 7.8 8.0 7.1 

6.1 6.0 67 7.0 7.7 67 7.9 

8.0 8.0 8.7 8.8 8.5 8.3 8.9 

6.3 87 74 8.1 9.0 8.7 73 

6 5 12 48 16 12 20 

2/66 15 4/64 12/64 16/32 8/52 20/20 

Kyocera FS-3600 Kyocera FS-3400 Lexmark Optra Canon BX II Ricoh M32 Fuji-Xerox XP-20 Fuji-Xerox 4230/MRP 

600/600 1200/300 1200/1200 1200/1200 400/400 800/800 300/300 

18 18 8 16 32 20 30 

e/e ee e/e ee ee e/e 0/0 

50,000 50,000 75,000 35,000 200,000 75,000 230,000 

Ethemet, Centronics Ethemet, Centronics Ethemet, Centronics, Ethernet, SCSI, Ethernet, Centronics,  Ethemet, RS-232, RS-234 LocalT alk, Elhamet, 
RS-232, RS-234 AppleTalk, RS-232 е AppleTalk, Centronics, RS-232 

Opt/Opt. Opt/Opt. ee e» ө!) ее e/D 

olo ою е ө) e/o we ОЮ OO 

Opt/Opt/Opt. Opt/Opt/Opt. Opt/Opt/Opt. @/Opt/Opt. Opt/@/Opt. e/Opt/Opt. Opt/Opt/Opt. 

© e © О a о O 

Optio Opt/O eic e/e ee oe. Ole 

О о е, @/QMS @/Adobe @/Adobe @/Adobe 

e e e Opt. N/A “ ® 

© Ф О О 0 Q ө 

еэ oe eo eo ee e» e/o 

e e e © е е e 

Opt. Opt. Opt. ө € Opt. 9 

Opt. OpL e 0 * Opt. e 

Opt. Opt. e © © Opt. e 

Q Ó о o * © ® 

© © e e © Opt. © 

1/4 14 1/3 32 2/3 4/5 5/5 

e e Opt. о О 2 e 

6/6/6 0/60 06'6 xele 6/0 e/e/e 000 

Opt. Opt. Opt. Q о Opt. а 

ө е e Q е О ә 

13.6 х 13.8 x 8.7 13.6 x 13.8 x 9.7 16.4 x 21.1x 17.2 18x232x11.8 37,4 x 25.8 x 28.5 20.5 x 22 x 20.8 39x 26.7 x 41.7 

23 23 50 N/A 187 83 356 

В/50 B/50 В/50 ВЛА А/<55 Б/53 А/55 

© Ф © © o e w 

120 120 120 120 or 220 120 or 220 120 or 220 220 

1P, L, F 1P, LF VP, L F,R 1P, L 90 days/P, L 1/P,L З months/P, L 

(908) 560-3400 (908) 560-3400 (606) 232-2000 (334) 633-4300 (334) 633-4300 Call local Xerox dealer Call local Xerox dealer 

(800) 232-6797 (800) 232-6797 (800) 891-0331 (800) 523-2696 (800) 523-2698 (BOO) 349-3769 (800) 349-3769 

john. storch 8 kel-us.cc: john_storch@ kel-us.cc: hitovAvww.lexmark.com  — htp//www.gms.com —ihttp:/Avww.gms.com МА N/A 

mail.compuserve.com mail.compuserve.com 

1401 1402 1403 1404 1405 1406 1407 
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Do 
which 


Anyone can sell you a CD-ROM recorder. But can 
they help you make sure you get the one you need? 
With so many recorders on the market, PC, Mac and 
Unix platforms, and over 25 different premastering 
and mastering software packages available, which 
one is the best for you? 


Do you need disc-at-once or track-at-once? What 
kind of discs will you be making? Data? Video? 
Audio? Multimedia? Are you cutting Mode 2 Form 

| or Mode 2 Form 2? What write speed do you need? 
Read speed? Buffer size? Do you need tray load? 
Caddy load? What kind of system throughput do 
you need? Lots of the same disk? A lot of different 
discs? There are so many factors. 


DataDisc can help you make the right choice. We 
regularly test the latest available CD-R hardware, 
software, and media. When you call, we will heip 


you know 
-recorder 


EZ 


nanu 
СЕПТЕ ESTS aug ы 
аар t 


you identify which products best meet your 
particular needs. We have sold CD-ROM recorders 
from every manufacturer. And, if we don't have the 
solution you need, we'll teil you where to find it. 


How do we know all of this? We own and use this 
equipment in our service bureau so we are intimately 
familiar with how it works. As a result, we can better 
help you. Both in picking the right equipment and 
with answering your technical support questions. 
Some companies simply want to take your money 
and hope you don’t call back. Our life-time, toll-free 
technical support ensures you're never stuck. 


We are also the largest blank disc retailer in the 
country. We're your one-stop-shop for all your CD- 
ROM recording needs. If you're thinking about 


getting your own desktop CD-ROM recorder, give us 


a call and find out exactly what you need - even the 


ص 


for you? 


call is priced right - call 800-DATADISC (that's 800- 
328-2347). If you're already sure which CD-recorder 
you want, give us a call and check out our pricing. 


From the simplest low-cost data backup unit to full 
featured lights-out production systems, dataDisc 
knows them all. 


Knowledge. experience, support, pricing - only from 
dataDisc. 


dataDisc 


everything CD-ROM! 
800-328-2347 (800-DATADISC) 


НАТИ CORE TECHNOLOGIES 


PixelFlow: Scalable Image Processing 


It divides and conquers rendering by drawing 


the objects first, then combining them 


DICK POUNTAIN 


crow is a new chip architecture for generating 
photo-realistic images in real time. Created by re- 
searchers at the University of North Carolina, PixelFlow 
is aimed squarely at the very top end of the graphics mar- 
ket, presently dominated by such exotic hardware as Sil- 
icon Graphics’ RealityEngine* (see "Damn the Torpe- 
does!," November 1993 BYTE). To compete in this arena, 
a system must offer full color (with fog and transparency 
effects), high resolution, photo-realistic Phong shading, an- 
tialiasing, and bump- and texture-mapping, all while de- 
livering up to 60 video frames per second. 

The sort of customers who can afford this high level of 
realism right now include Hollywood studios chasing an- 
other Jurassic Park-class blockbuster film, and military de- 
partments. The latter is looking into PixelFlow for use in 
sophisticated VR combat simulators (research on Pix- 
elFlow has been partly supported by the U.S.'s Defense 
Advanced Research Projects Agency). 

PixelFlow shares some of the same design decisions 
that went into the RealityEngine’. First, it employs massive 
parallelism, since there's no way to get sufficient band- 
width from a single processor. Second, it separates the 
floating-point-intensive geometry processing from the 
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a) Allocating parallel drawing tasks by screen subdivision 
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rendering process, which uses 
high-performance integer calcula- 
tions, This is explained by the fact 
that geometry processing works on 
a database of real numbers—the 3- 
D coordinates that describe ob- 
jects—using matrix math. These 
calculations transform this data into a current screen view 
composed of triangles. Conversely, rendering works on bit 
maps at the pixel level, coloring in the triangles to give the 
illusion of a scene with lighting and shadows. 

Where the PixelFlow architecture differs from its com- 
petitors is that it's fully scalable in both the geometry and 
the rendering dimensions. It splits the rendering process it- 
self into separate rasterizing and shading steps (so-called 
"deferred shading") that are implemented on separate 
boards. A PixelFlow system consists of a backplane into 
which you can fit the appropriate mixture of rendering 
and shading boards to achieve the performance you require 
(see the figure “PixelFlow Hardware" on page 250). 


Subdivision vs. Composition 

Key to PixelFlow's scalability is the way it distributes 
tasks among its parallel processors, using a technique 
called image composition. The more obvious way to dis- 
tribute graphics tasks is through screen subdivision, where 
you divide up the screen into a number of nonoverlap- 
ping regions and assign a different renderer to each re- 
gion. This approach scores on conceptual simplicity but 
complicates implementation. Most of the objects in any 


b) Allocating parallel drawing tasks by image composition 
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Screen-subdivision designs require a high-bandwidth network to relay image data; the image- 
composition design relays only the data for the object it has rendered and composited. 
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scene will cross region boundaries, and they'll also 
move around the screen as the viewpoint changes. 
Hence, a globa! routing network is needed so that 
any geometry engine can deliver objects to any ren- 
derer (see section (a) of the figure “Imaging Archi- 
tectures Compared” on page 249). This network 
needs a very high bandwidth and, crucially, the band- 
width required rises with the rendering rate. Having 
to sort the drawing primitives by screen region also 
complicates software implementation. 

In image composition, by contrast, each graphics 
processor works over the whole screen area but ren- 
ders only some of the primitives (see section (b) of 
“Imaging Architectures Compared”’); the partial im- 
ages so produced are then composited (hence the 
name) into a single picture. This does away with the 
global switching network completely, as each geom- 
etry engine always serves the same renderer. Instead, 
you need a compositing network to combine the par- 
tial images; however, as this carries only local traf- 
fic from each renderer to its neighbor, its necessary bandwidth 
(though still high) remains constant as you add more renderers. 
Therefore, you have scalability. 

Composition-network bandwidth depends on the screen size 
and frame rate. Say we want a 1280- by 1024-pixel image that's 
48 bits deep, displayed at a 30-Hz frame rate. This amounts to a 
base bandwidth of 2.3 Gbps. In PixelFlow, however, antialiasing 
requires each pixel to be super-sampled four times over, and the 
deferred shading algorithm multiplies the required bandwidth 
further by a factor of 2 or 3. The architecture that handles these 
operations is based on a 256-bit-wide image-composition net- 
work running at 132 MHz, for a total of 33.8 Gbps. The very 
name PixelFlow stems from the fact that a stream of pixels flows 
in one direction along this compositing data path, with each ren- 
dering board adding its own contribution to the image as it pass- 
es through. 

The compositing port on each board contains hardware com- 
parators that implement a z-buffering scheme, so only those pix- 
els that should be visible (that is, those pixels that have a small- 
er z coordinate and so are in front of any other pixel) pass over the 
network to the next renderer. This comparison hardware works in 
parallel, so that a board can be rendering the next frame while the 
current one is passing over the network. 

"Deferred shading" implies that the renderers don't generate fi- 
nal RGB values. They generate an intermediate pixel represen- 
tation that encodes attributes such as intrinsic color, direction of 
surface normals, and texture coordinates. These intermediate 
values flow into the shaders (all located downstream from the 
renderers) where they are converted to RGB using shading and 
texturing algorithms. The last station on the network is the frame 
buffer, where the final composited image accumulates. 


The PixelFlow 


PixelFlow Hardware 

At the heart of the PixelFlow architecture is a processing array of 
enhanced memory chips (EMCs), which you can think of either 
as a single-instruction multiple-data parallel computer or, equiv- 
alently, as an intelligent memory. This EMC, for which first sil- 
icon is due this quarter, is the latest in a family of UNC designs 
called Pixel-Planes. It's a 16 by 16 array of cells, each of which 
consists of an 8-bit ALU, a linear expression evaluator, 2048 
bits of local memory to store pixel data, and an 8-bit memory 
bus. The linear expression evaluators compute the value of bilinear 
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expressions of the form Ax+By+C for each cell’s x,y coordi- 
nates. The ALUs perform arithmetic (including 16-bit multi- 
plies) and logic operations on the cell’s pixel data, in parallel 
across the whole array. 

Programming involves broadcasting the parameters A, B, and 
C for each of the three comers of a triangle to the whole array, 
along with an ALU micro-instruction specifying an operation. 
All the cells compute in parallel whether their own pixel lies 
within this triangle (А1х+В1у+С1<0, etc.) and perform the re- 
quested operation if the pixel does. 

This EMC array is equally useful for rendering or shading op- 
erations, so all PixelFlow boards contain the same core compo- 
nents: a floating-point RISC geometry processor and an array 
of EMC chips. The EMC array is dual-ported. One port connects 
to the composition network. The second port is used differently, 
according to the type of board: On a renderer board it’s unused; 
on a shader board it connects to eight banks of RAM used for stor- 
ing texture maps; on a frame-buffer board it connects to the frame 
buffer itself. Since shading and frame-buffer boards perform no 
geometry calculations, their underused RISC processors can be 
redeployed for image-processing operations, such as warping, 
and for procedural texturing (running Renderman, for example.) 

While it would be nice to provide enough EMCs to render the 
whole screen in parallel, this would currently be prohibitively 
expensive, as you’d need 5120 (80 by 64) EMCs per board. Real 
PixelFlow systems will use just 64 EMCs per board and render the 
screen as a time sequence of 128- by 128-pixel regions. This im- 
age sequencing, and that associated with antialiasing sampling, is 
performed by a custom control ASIC. 

PixelFlow is now poised to enter the commercial arena. Divi- 
sion Inc. (Bristol, U.K.), a firm specializing in virtual reality sys- 
tems, has formed a partnership with UNC to develop a PixelFlow 
board set, and Hewlett-Packard has invested in this project with 
an option to use the system in future graphics workstations. Con- 
sequently, Division has chosen HP’s own PA-7200 (250+ 
SPECfp92) as the geometry processor (to be replaced when avail- 
able by the PA-8000). The performance target—for a system 
with 128 PixelFlow boards—is 100,000,000 Phong-shaded, an- 
tialiased, textured triangles per second. Ш 


Dick Pountain is a BYTE contributing editor based in London. You 
can reach him on the Internet or BIX at dickp@bix.com. 
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Qpen(ing) VMS to Win32 


Adding Win32 support to Digitals OS will allow 


developers to target OpenVMS and NT machines 


MARK FENIELLO 


G ood things come to those who wait. Digital Equip- 
ment Corp. and Microsoft have had an agreement 
for several years to help each other develop, promote, 
and market products. Soon after this relationship was 
formed, Digital’s Alpha AXP machines were among the 
first to support Windows NT. Since then, however, there 
have been few tangible results to support the flurry of 
marketing and PR announcements. But finally this al- 
liance is starting to bear real fruit. 

The two companies have agreed to exchange engineers, 
license some of each other’s patented technology, and 
provide access to each other’s source code. And Microsoft 
will fund the training of at least 1500 Digital employees to 
support Microsoft products. But perhaps the biggest news 
is Digital’s announcement that its OpenVMS operating 
system will soon support Microsoft’s Win32 API. 


Word for OpenVMS? 
So does this mean Microsoft Word will run on Open- 
VMS? That’s a question Wes Melling, Digital vice pres- 
ident of OpenVMS Systems Business, hears often. And his 
answer is “No.” The long version of the answer is that 
when enough of the Win32 API is supported by Open- 
VMS, you could get Word to run under OpenVMS by 
recompiling and relinking the source code. That is not 
likely to be a high priority for either Microsoft or Digital, 
so Melling is probably right; the answer remains “No.” 
On the other hand, many 
OpenVMS developers want to 
know if they can now develop 
Windows applications and then 
run them on an OpenVMS sys- 
tem. This is the question Digi- 
tal wants to hear, because the 
answer is a resounding “Yes.” 
Digital wants developers to 
build applications for Win- 
dows and then keep OpenVMS 
in mind when deciding which 
platforms to support with these | 
new applications. This is the 
message Digital must keep 
telling developers as desktop 
machines play an ever-in- 
creasing role in the day-to-day 
business operations of Digi- 
tal’s traditional user base— 
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OpenVMS with Win32 will enable developers to deploy three-tier 


medium to large scientific and 
commercial sites, 

The announcement of Open- 
VMS support for the Win32 
API is part of a much larger 
picture Digital is painting. 
OpenVMS is already widely 
accepted as a bulletproof operating system capable of 
providing 24-hour-a-day, 365-day-a-year reliability to 
business-critical, enterprise-wide applications. But Digi- 
tal knows that business desktops are dominated by PCs, 
most of which are running Windows. Digital wants to 
make it easier for developers to create client/server ap- 
plications for a single OS (1,е., Windows) and then de- 
ploy those applications on a combination of Windows, 
Windows NT, and OpenVMS systems. 


The Three-Tier Approach 

Digital and others in the industry are now promoting a 
new model for client/server applications. They are warn- 
ing that applications with a “fat client” or a “fat server” will 
not scale or perform well in the future. 

An application with a fat client is one in which the 
client handles not only the user interface but most of the 
application’s decision logic as well. This leaves only the 
data-retrieval and update functions to the back-end serv- 
er. A fat server application results when the client is little 
more than a GUI that issues SQL requests to a database 
server. In this type of application, the server handles most 
of the decision logic and calculations. The server then 
sends packets of formatted information back to the client 
for display. 

Some analysts and makers of development tools are 
now advocating a three-tier client/server model (see the 
figure). In this model, the de- 
cision logic and heavy calcu- 
lations are separated from the 
rest of the application and put 
into a partition of their own. 
This becomes the middle tier 
of the three-tier model. The 
first tier contains only the pre- 
sentation services, the GUI. 
The third tier provides all the 
data management services. 

With an application parti- 
| tioned in this way, you have the 
flexibility to deploy each piece 
of the application on the sys- 
tem that gives it the best per- 
formance. Instead of running 
a CPU-hogging number 
` cruncheron a 66-MHz 486, let 

it rip on a blazingly fast 275- 
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MHz Alpha AXP system. If you have to work with huge amounts 
of data, why try to cram a small piece of it into the 8 MB on the desk- 
top client when you could fit everything into memory at once by 
accessing 512 MB of shared memory on an application server? 

Some development tools take this even further by allowing you 
to replicate the application logic across multiple servers. With this 
configuration, automatic load balancing can be performed, letting 
the application server with the most available resources handle the 
clients’ requests for services. Having multiple application servers 
also provides another benefit: Even if one or more servers goes 
down, requests can still be processed by the remaining servers. 
You can quickly envision asystem that is as fast and as reliable as 
you want to make it. All you need to do is throw -— 
more hardware at the problems until there are no | · 
more problems left to solve. | 


Platform Oblivious 
If you are a developer, you may wonder what | 
hoops you have to jump through to get a pro- | 
gram to work like this. That is one of the main | —— 
reasons that Digital is building support for the | 
Win32 API into OpenVMS. It is already possi- . 

ble for you to build and partition a client/server ue using 
the three-tier model, and you have a number of development 
tools to choose from to help you. The problem comes when you 
need to choose the target platform. 

With most of the existing tools, you need to be very aware of 
the target platform for which you are writing the application. If 
you don't continually take this into account, your beautifully de- 
signed program will probably not run properly when it gets to the 
target system. According to Digital' s Melling, it is Digital's goal 
to make things so transparent that the developer can be “plat- 
form oblivious." 

By supporting the Win32 API on OpenVMS, Digital has 
brought developers one step closer to being “oblivious.” You 
will be able to develop a client/server application on a Windows 
or Windows NT machine and then deploy it on any combina- 
tion ofWindows, Windows NT, or OpenVMS systems. 

Support for the entire Win32 API will not come all at once 
(see the chart above). First, Digital will support what Microsoft 
used to call the Win32s subset of the API. This portion of the API 
provides everything needed by a typical Windows program, such 
as I/O functions, memory management, and object management, 
plus the common graphics- and window-management calls. By the 
time you read this, support for the Win32s portion of the API, 
along with support for OLE 2 and the Microsoft Foundation 
Class, should be available. Within six to nine months, some of the 
Win32 server API calls will be supported. 

Digital is now in the process of surveying customers as to 
which calls are most important and should be included in this 
second phase of support. Then, in the next 12 to 24 months, Dig- 
ital intends to support the rest of the Win32 server API calls as 
well as the BackOffice API. 


Presto Change-o 

Bristol Technologies (Ridgefield, CT) is performing the magic that 
allows OpenVMS to understand and handle the Win32 API calls. 
Bristol is writing a library of callable routines that translate the 
Win32 АР] calls into the appropriate OpenVMS system services. 
The routines translate GUI-related API calls into their equivalent 
Motif calls. To enable an application designed for Windows to run 
under OpenVMS, you simply recompile your source program 
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on an OpenVMS system and link it with this library. Except for 
minor differences between the Motif and Windows interfaces, 
you shouldn't know or care about the operating system on which 
your application is running. 

It will take benchmark tests to determine comparative perfor- 
mance figures based on real applications. But Digital expects 
that performance will be almost identical between a Windows ap- 
plication running under Windows NT and the same application 
running under OpenVMS on the same hardware. Mike Cuccia, di- 
rector of OpenVMS marketing at Digital, says that application per- 
formance on an OpenVMS platform is within 10 percent plus 
or minus of the performance on a comparable NT platform. Some 
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calls are faster under сонеч and others аге slower, so the 
performance of your specific application will vary depending on 
what it does. 

Large applications that can be scaled over multiple proces- 
sors can benefit from the better symmetric multiprocessing per- 
formance of OpenVMS. Windows NT tops out at three or four 
processors, while OpenVMS can go up to 10 or 12 processors. An- 
other potential benefit of OpenVMS is that it will soon support 64- 
bit memory addressing. If your application manipulates massive 
amounts of data, you could see performance increases of up to 200 
times by being able to get all the data into memory at once instead 
of having to bring it into memory in smaller pieces. 

Digital expects that most client/server application develop- 
ment will continue to be done on Windows or Windows NT plat- 
forms. The company is therefore concentrating on making its 
OpenVMS development tools integrate with existing Windows de- 
velopment tools. Digital is making its compilers compatible with 
Microsoft compilers and is porting its development tool set to 
Tun under Windows NT. 

Digital is working with other development-tool makers to en- 
sure that these tools integrate well with Windows clients and 
OpenVMS servers. Some of these third-party environments help 
the developer with both the design process and the complex task 
of partitioning the final application. These environments insu- 
late the developer from the underlying hardware and OS depen- 
dencies. Their ultimate goal is allowing the developer to con- 
centrate on the application. The details of splitting the source 
code into different parts for compiling and deploying on differ- 
ent OS platforms will ali be handled automatically by the devel- 
opment environment. 

For years, OpenVMS has proven to be a secure, highly reliable 
OS for mission-critical applications. If Digital can pull off the in- 
tegration of OpenVMS with Win32, it will have a powerful ar- 
gument to convince developers of future client/server applications 
that they should continue using Digital’s operating system. li 
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Mark Feniello has worked with various Digital systems, including 
OpenVMS, for 15 years. He is currently a systems analyst for Spokane 
Computer in Spokane, Washington. He can be reached c/o 
editors @ bix.com. 


Programming CORE TECHNOLOGIES 


Windows NT Threads 


To truly reap the rewards of a multiprocessor ject becomes signaled—all other 


NT system, you have to use threads 


SHASHI PRASAD 


ultithreading (MT) is becoming increasing- 
aM. ly attractive for applications; it offers one of 

the best choices for harnessing the power of 
SMP (symmetric multiprocessing) machines. In my arti- 
cle “Weaving a Thread" (October BYTE), I discussed 
multiprocessing and MT on Solaris and Windows NT. In 
this article, I'll take a closer look at the Win32 interface in 
Windows NT for developing MT applications. 


Processes and Threads 

A process in NT is a running instance of an application; it 
has its own virtual address space and owns system re- 
sources, such as memory, windows, and open files. When 
a process is created by a call to CreateProcess, an initial 
thread is automatically built for the process. You create ad- 
ditional threads by calling the following function: 


| HANDLE CreateThread(LPSECURITY ATTRIBUTES lpsa, | 
DWORD cbStack, 


LPTHREAD. START. ROUTINE lpStartAddr, 
| LPVOID lpThreadParm, 

DWORD fdwCreate, 

LPDWORD lpIDThread); 


The newly created thread starts executing the routine 
specified by 1pStartAddr, and this routine can take the 
optional argument 1 pThreadParm. The thread-routine ar- 
gument is generally a dynamically allocated variable or a 
global variable. Each thread in NT has its own user and 
kernel stack, and the size of the stack for the newly created 
thread can be specified in cbStack. 

Threads in NT have 32 different priority levels. The 
dispatcher—the module responsible for thread-schedul- 
ing—uses а preemptive priority scheduler. In Windows 
NT, the highest-priority thread is always scheduled to 
run. Threads can change their priority by calling the func- 
tion SetThreadPriority. 

NT threads can be suspended and resumed by other 
threads in the process via calls to SuspendThread and 
ResumeThread, respectively. You can also create a thread 
in suspended state, which means it doesn't start execu- 
tion until the creating thread calls ResumeThread. 

A thread can terminate in one of the following ways: It 
can return from the initial routine; it can call the function 
ExitThread to terminate itself; or it can be terminated 
by some other thread in the process that calls Termi - 
nateThread. When a thread terminates, the thread ob- 


threads waiting for the thread to 
terminate are notified. A waiting 
thread can determine the exit sta- 
tus of a terminated thread with the 
function GetExi tCogeThread. 
Each thread has a unique identi- 
fier that can be retrieved by calling the function GetCur - 
rentThreadlId (this identifier is also returned in the 
1pIDThread argument during thread creation). However, 
several Win32 functions require an object's handle, which, 
for a thread, is separate from its ID. The handle to the 
thread object can be retrieved by calling the function 
GetCurrentThread. (The handle is also returned by the 
function CreateThread.) For example, when a thread 
wants to change its priority class, it can call the following: 


SetThreadPriority(GetCurrentThread(), 
THREAD PRIORITY. LOWEST) ; 


Thread Synchronization 

In a multithreaded program, all threads within the pro- 
cess run in a single address space. Threads allow easy 
data sharing; however, safeguards against cor- 
ruption of the shared data are required. All access 
to shared resources must be protected by mutual 
exclusion. 

In NT, mutexes are used to serialize critical 
sections of code. À critical section is defined as a 
segment of code in which a thread accesses shared, 
modifiable data, and where state changes happen 
over several instructions. Hence, only one thread can be 
executing that section at a given time. Access must be 
serialized by some form of locking mechanism. 

Before entering the critical section, the calling thread ac- 
quires the mutex lock by calling the HaitForSingleOb- 
ject function. If the lock is held by some other thread, the 
calling thread is suspended until the thread holding the 
mutex lock releases it by calling ReleaseMutex. 

Critical-section objects are similar to mutexes but can 
be used only by threads of a single process. EnterCrit- 
icalSection is used to acquire ownership of a critical sec- 
tion, and LeaveCriticalSection releases ownership. 
This is one of the fastest mechanisms for mutual exclusion; 
only a few instructions are executed when there is no con- 
tention for the critical section. (If contention occurs, a 
kernel synchronization object is automatically used.) 

In a multithreaded application, it's common to divide 
work among multiple threads. In such cases, one thread 
might wait for another thread to reach a particular state be- 
fore proceeding. NT provides event objects for thread 
synchronization. One thread can call Wai tForSingleOb- 
ject, thus blocking its execution until a certain condi- 
tion is satisfied. The other thread, after satisfying the con- 
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dition, can notify the waiting thread by calling SetEvent. 

Semaphore objects are similar to mutexes, except there is no 
ownership associated with semaphores. Additionally, semaphores 
have resource counts, which allows multiple threads to acquire a 
semaphore at the same time. 

Finally, NT provides atomic memory operations for integer 
variables. The functions InterLockedincrement and Inter- 
LockedDecrement increment and decrement a variable, respec- 
tively, while the function InterLockedExchange reads the val- 
ue of a variable. 


Threads and Performance 

Once you've grasped the basic concepts of NT threads, you need 
to consider the performance and scalability of threaded appli- 
cations. A thread in NT can normally be in one of the following 
states at any given time: waiting for a specified event to occur 
(it cannot run); ready to run and waiting for an available proces- 
Sor; or running on a processor. 

Threads in the ready or running state can take advantage of the 
CPUs ( presuming they are running on a multiprocessor system). 
Excessive interthread synchronization can cause too many threads 
to be in the waiting state, and the creation of too many threads can 
cause multiple threads to be in the ready state. The number of 
threads in the running state can never be more than the number 
of processors. When the number of threads in the ready state is 
much higher than the number of running threads, the kernel 
spends a lot of time doing thread-context switching. 

As an illustration, consider the various threading models used 
in the design of a multithreaded TCP/IP server. (This assumes 
you're familiar with Windows socket APIs on Windows NT.) 

The first model is single-threaded. The main thread does an ac- 
cept call on the socket and handles the client request. The disad- 
vantage of this model is that while the server is processing a 
client request, all other requests are being queued. 

The second model is also single-threaded: The main thread 
does a select call on all the connected sockets. The select call 
indicates which connected sockets have data available (i.e., they 
are waiting to be serviced). Now multiple clients can be serviced 
concurrently, but—as in the previous model—this does not ex- 
ploit the power of multiple CPUs. 

In the third model, the main thread creates a thread for each 
client. This model is extremely easy to program, but it does not 
scale well for a high number of active clients. Creating multiple 
threads takes advantage of multiple processors but uses excessive 
system resources and causes scheduling overhead. The perfor- 
mance of the system degrades under "burst" traffic. As the num- 
ber of ready threads increases, the system spends lots of time 
context-switching threads in and out of the running state. 

Finally, in the fourth model, a pool of worker threads is created 
to handle client requests. The main thread does a select on all 
the connected sockets; each new request gets passed to one of the 
worker threads. The number of worker threads should be slight- 
ly greater than the number of processors, because some of the 
worker threads might become blocked. 

This model uses less system resources than the third model, but 
there's a built-in context switch on every transaction between 
the main thread and the worker threads. The context switch might 
not be a problem for longer transactions, but the overhead could 
be high for short transactions. Also, unless the main thread does 
some rotation on the results of the select call, this model does not 
have built-in fairness (1.e., an active client may block other, less 
active ones). 
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l/0-Completion Ports 

To overcome the limitations of these four models, the engineers 
of NT 3.5 created a mechanism called //O-completion ports. 
These ports are designed to handle asynchronous or overlapped 
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manage I/O for clients 
by calling GetQueued- 
CompletionStatus to 
wait on the I/O-com- 
pletion port. 

I/O-completion ports have built-in concurrency control. The 
kernel tries to limit the number of runnable threads associated with 
a port, never to exceed the port's concurrency value (which is 
specified when the port is created). When a thread calls Get - 
QueuedCompletionStatus, it returns when I/O is available. 
When one of the threads associated with a completion port is 
blocked, the kernel selects another thread waiting on the com- 
pletion port to run. Thus, the system isn't deluged with runnable 
threads. 

Threads that block on a completion port are awakened in last- 
in/first-out (LIFO) order, while 1/O requests are serviced in first- 
in/first-out (FIFO) order. Running threads—after completing a 
transaction—can pick up the next request without causing any 
context switch. I/O-completion ports work efficiently under all 
loads; their performance does not suffer under heavy traffic. 

If my sample TCP/IP server were implemented using I/O- 
completion ports, the main thread would create an I/O-comple- 
tion port along with a pool of worker threads to wait on the port. 
This model is the most efficient; it does not suffer from context- 
switching overhead (as the fourth model would). The thread that 
reads the transaction services it. Fairness is built into the com- 
pletion-port model, since I/O requests are satisfied in FIFO order. 


The Common Thread 
MT on an SMP machine can provide optimal performance and 
scalability if the applications are designed correctly. You should 
not be surprised to see poorly designed applications run slower on 
an SMP machine than they do on a uniprocessor machine. 
Windows NT is a good environment for developing multi- 
threaded applications, but it's important to remember that the 
OS alone is not responsible for performance and scalability. Un- 
derstanding such features as I/O-completion ports and overlapped 
FO are key to building scalable multithreaded applications on 
Windows NT. B 


Shashi Prasad is vice president of ANSTEC Technologies, a systems- 
integration and consulting firm in Somerset, New Jersey. He is the 
author of an upcoming book from McGraw-Hill on multithreading 
programming techniques, covering multiple OSes. He can be reached 
on the Internet at shaship@anstec.com or on BIX c/o “editors.” 


ATM with a Twist of LAN 


LAN Emulation brings legacy 


LANs onto the ATM bandwazon 


REX BALDAZO 


AN Emulation (LE) may be the killer application 

that brings asynchronous transfer mode (АТМ ) net- 
working into the mainstream. ATM is a fast, modern net- 
working technology that is considered by many to be the 
biggest thing since Ethernet (see “Оп the Road to ATM,” 
September 1994 BYTE). But corporations with huge in- 
vestments in mission-critical applications running on 
Ethernet and Token Ring networks have been loath to 
make the transition, slowing the acceptance of ATM. 

The reason was simple—interoperability, or rather the 
lack thereof. Computers directly connected to an ATM 
network couldn’t run legacy applications that depended on 
a LAN’s unique properties. Instead, the only way to bring 
some of the benefits of ATM to legacy networks required 
devices such as Ethernet-to-ATM switches (see “Merging 
ATM and Ethernet,” August BYTE). But perhaps ATM’s 
biggest strength is as an end-to-end solution, connecting 
desktops across the enterprise—one network architec- 
ture, from LAN to WAN. LE is just the ticket, allowing 
legacy applications to run essentially unchanged, while 
also allowing the computers on which the applications 
run to be directly connected to the ATM network. 

ATM was developed by telecommunications compa- 
nies. It is based on fast ATM switches and is connection- 
oriented (see “All-Terrain Networking,” August 
1993 BYTE). In contrast, LANs such as Ethernet 
and Token Ring are based on a shared, not switched, 
medium, and the protocols are connectionless. 

LE, which was developed by the ATM Forum’s 
LAN Emulation Subworking Group, bridges the 
gap by hiding the underlying ATM network at the 
media access control (MAC) layer. This layer pro- 
vides device-driver interfaces such as Open Data- 
Link Interface (ODI) and Network Driver Interface 
Specification (NDIS), so higher-level applications 
dependent on these protocols work without modifi- 
cation. A group of ATM stations acting as a tradi- 
tional LAN is called an emulated LAN (ELAN). 

Performing this magic requires four components: 
LAN Emulation Client (LEC), LAN Emulation Server 
(LES), Broadcast and Unknown Server (BUS), and 
LAN Emulation Configuration Server (LECS). (See 
the figure “Getting from Here to There.”) The LEC re- 
sides on all ATM-attached stations (e.g., bridges and 
workstations) that are participating in the LE service. 
The three server components may reside on one ATM- 
attached workstation or on separate workstations. 


Some vendors may even implement one or more of the 
server functions inside an ATM switch. 


The Client 

The LEC is responsible for the MAC-layer connectionless 
service that hides ATM from LAN-based applications. 
[n a basic configuration, each LEC possesses two ad- 
dresses: an IEEE-format 48-bit MAC address and a 20- 
byte ATM address. If the LEC is running on a bridging 
device such as ATM-to-Ethernet, the LEC might have 
multiple IEEE MAC addresses for which it is responsible. 

When a new outgoing message arrives from a higher- 
layer entity to the LEC, that message includes a MAC 
address for the intended destination. The LEC must trans- 
late that address into the appropriate 20-byte ATM ad- 
dress, establish a connection (if one is not already open), 
and transmit the message. 

The LEC begins by looking at the connections, called 
Virtual Channel Connections (VCCs), it has open. The 
LEC maintains a translation table of destination MAC 
addresses to VCCs, If the destination address for the new 
message is in the table, the LEC can simply send the mes- 
sage using the existing VCC. 

If the destination address is not in the translation table, 
the LEC has to perform an address resolution using the 
LAN Emulation Address Resolution Protocol (LE-ARP). 
It sends an address-resolution request to the LES. When 
the LEC receives back the valid destination ATM ad- 
dress, it performs standard ATM signaling to establish a 
VCC and transmit the message. 

LECs are able to register their ATM-to-MAC address 
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For two virtual LAN clients to make a connection, a cllent first querles the LAN 

Emulation Server for the destination client's asynchronous transfer mode (ATM) 
address. The server looks up the address and determines the appropriate path (over 
the ATM network) to that address. 
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translation with the LES. Then, when the LES receives an address- 
resolution request, it can reply directly with a message containing 
the matching ATM address. Otherwise, the LES must forward the 
message to the destination ATM station, which replies with the 
correct address. 

Each LES entity represents one ELAN. On any ATM net- 
work, there might be multiple LESes maintaining independent net- 
works. The LECS is responsible for maintaining configuration in- 
formation about the various ELANs. An LEC is assigned to an 
ELAN based on the configuration stored in the LECS. 


The BUS to Everywhere 

When an LEC has a multicast or broadcast message to send, it 
does not know a priori the MAC addresses of all the recipients. 
Even if it did, repeatedly querying the LES and setting up an 
ATM VCC for each station would be wasteful of bandwidth and 
computing resources. The solution is the BUS. 

During the initialization of an LEC, it has to determine the 
ATM address of the BUS. It transmits to the LES an address- 
resolution request for the broadcast address (hexadecimal 
FFFFFF) and receives back the ATM address for the BUS. The 
LEC must then establish a VCC to the BUS. 

ATM supports a one-way point-to-multipoint broadcast mech- 
anism, One station becomes the root. It sets up one-way VCCs to 
each receiving station. The BUS sets up such a tree, with the 
BUS as the root node and all stations of the ELAN as branches. 
This tree is maintained as long as the ELAN is in service. New 
LEC stations joining the ELAN are added to, and stations leav- 
ing the ELAN are pruned from, this broadcast tree. 

Thus, the BUS has several two-way VCCs, one to each LEC, 
that are established during the initialization of each LEC. The 
BUS also maintains a one-way broadcast tree to those same 
LECs. Data to be broadcast from each LEC, as well as control in- 
formation between the BUS and LECs, travels on the two-way 
VCCs. The BUS uses the one-way broadcast tree to send the ac- 
tual broadcast messages. 

It is important to mention here a limitation of the LE scheme. 
To achieve its high bandwidth, ATM relies on fixed-size packets 
called cells. An ATM cell contains 53 bytes (48 bytes of payload 
and a 5-byte header containing the VCC), an error-control code 
to protect the header, and some control bits. 

The format of the payload is left up to what are called ATM 
Adaptation Layers (AALs). LE uses AALS, which is the most ef- 
ficient in terms of the 48-byte payload. Other AALs use part of 
each cell's 48-byte payload for things such as cyclic redundancy 
checks (CRCs) and sequencing numbers. This allows multi- 
plexing different cell streams onto the same VCC, but it wastes 
part of every cell's payload. LE eschews such services by using 
AALS, which breaks up an incoming message into 48-byte blocks 
and passes them onto the ATM physical layer for transmission. 

The upside is efficient use of bandwidth. The downside is that 
the BUS is limited to sending out a broadcast message from only 
one LEC at a time. The BUS has to accumulate all the cells of a 
broadcast message, unpack them into the original frame to make 
sure a valid frame has been received, and repackage and send 
out the broadcast message. Incoming broadcast messages from 
other LECs must be queued up, awaiting their turn. 

The LEC sends to the BUS all messages for which the LEC 
does not yet know the corresponding ATM address. This in- 
cludes broadcast and multicast messages. However, it also in- 
cludes any regular message whose destination address has not yet 
been received from the LES. This is where the “Unknown” com- 
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Key Components for ATM LAN Emulation 


e LAN Emulation Client—a software driver that 
runs on a network client 
|. * LAN Emulation Server— maintains a mapping 
between ATM and LAN addresses 
e Broadcast and Unknown 
Server— maintains lists of Vir- 
tual Channel Connections 


ponent in the BUS acronym comes from. 

As mentioned earlier, when an LEC has a message with an 
unknown destination MAC address, it transmits an address-res- 
olution request to the LES. While awaiting the reply from the 
LES, the LEC does not sit idle. It begins transmitting the message 
to the BUS. If the LEC receives an ATM address from the LES, 
the LEC stops transmission to the BUS and connects directly to 
the destination station. Thus, some frames may arrive at a re- 
ceiving station from a VCC connected to the BUS, and some 
from a VCC connected directly to the source LEC. 

This may be undesirable in some cases. In a shared medium 
such as 802.3 and 802.5 LANs, frames will usually arrive in or- 
der. But in an ELAN, where some frames get sent via the BUS and 
some over a direct LEC-LEC connection, there is a real possibility 
the frames will arrive out of order. So the LE specification in- 
cludes an optional flush protocol. 

The sending LEC suspends transmission of the data frames 
and transmits a flush message down the old path, in this instance 
to the BUS. The BUS in turn broadcasts the flush message to all 
the stations in the ELAN. The destination station whose address 
matches the flush message replies to the flush. When the sending 
LEC receives this response, it begins transmitting again on the new 
path, in this case the direct VCC to the destination LEC. 


Still on the Road to ATM 

The success of technologies such as switched Ethernet and fast 
Ethernet is not due solely to technical merit. These technologies 
leverage the existing investment in software, providing greater 
throughput without requiring a total rewrite of all applications. 
This lesson has not been lost on the ATM Forum. 

All the extra protocol baggage may seem like a lot of effort on 
the part of an ATM network just to accommodate old LAN soft- 
ware. But it is probably the key to the acceptance of ATM. It al- 
lows incremental deployment of ATM. You can replace the phys- 
ical wiring of your existing LAN with an ATM network but keep 
existing applications intact. When you're ready, you can make the 
leap to applications that take full advantage of ATM. 

Of course, dangers lie ahead. Early implementations of LE 
may have initial interoperability problems, as with any new spec- 
ification. And because the specification leaves open the ques- 
tion of where the various servers reside—on one or multiple ma- 
chines, or even in the ATM switch itself— there will be numerous 
solutions offered from numerous vendors. You may not be able 
to take one vendor's LES and another' s BUS. Pick one vendor's 
solution and stick with it for now. It's going to be a minefield for 
the IS department, but with users clamoring for bandwidth, you 
will have to negotiate that minefield sooner or later. B 


Rex Baldazo is a BYTE technical editor. You can reach him on the 
Internet or BIX at rbaidazo@ bix.com. 
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Digital Models 


К "ve just come back from Siggraph, the graphics con- 
vention, where the big theme was “see what's possible." The 
short answer to that is "practically anything." t 
The key word there is practically. We're a lot closer to Robert g 
Heinlein's Adam Selene—a computer complex that became | 


self-conscious and sentient when the networked hardware got ES 
complex enough in The Moon Is a Harsh Mistress—than I'd в quem 


have predicted even five years ago, but we're not quite there. £ 
They re pretty close with the graphics. The computer-gen- | 
erated humans at Siggraph look good from a moderate dis- | 
tance, but you can tell they're not "real" in close-ups. The ex- 
pressions are good, but not quite good enough. Give it a few | 


years, though, and I suspect you won't be able to tell whether 
you are looking at a live actor or a screen-generated person, even in love 
scenes. Is simulated sex and violence considered the real thing for ratings? 


MIT’s Media Lab booth featured à computer-gen- 
erated dog who could interact on-screen with a 
human. That is, the human stands in an open 
area and is seen by a camera. The human and the 
dog then appear life-size on a projection screen. 
The dog tries to get the human to play with him 
and will react to being petted. He'll bring you his 
ball, and when he's done something vigorous, he 
gets a drink of water. 

Dog, ball, and water bowl are all computer 
images. The computer tries to be aware of the 
human, and the dog will generally avoid being 
stepped on. It's up to the human not to step on 
the spot onstage occupied by the nonexistent 
water bowl. 

The dog interacts well with the human. If you 
encourage him, he rubs up against your legs; if 
you reject his advances, he becomes visibly sad. 
It's along way from Adam Selene, but it's quite 
impressive. 


On a more practical level, Viewpoint DataLabs 
has the 3-D Model Library CD-ROM, contain- 
ing 3000 3-D video models. These aren't mod- 
els of the sort we used to build out of balsa wood 
and tissue paper, but full 3-D CAD descriptions 
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that can be put into a program like Macromedia 
Director. 

The models include civilian and military ob- 
jects, creatures, a Godzilla-like movie set, and a 
partridge in a pear tree. These are very realistic— 
a Viewpoint T-38 video model was used for the 
flyover scene in the movie Apollo 13. (And if 
you haven’t seen that film, go see it; it has some 
terrific computer-generated effects.) They also 
modeled Denzel Washington for Virtuosity. 

Viewpoint DataLabs was giving away CD- 
ROMs of some of their models at Siggraph. Oth- 
ers are in the public domain and available for 
downloading. The best, of course, are for sale. 
Complexities range from relatively undetailed 
real-time models, such as a Los Angeles-class 
sub with 394 polygons, to an Iowa-class battle- 
ship with 30,113 polygons, to a model of what 
looks to me like the Bounty with 102,857 poly- 
gons. Viewpoint DataLabs' 3-D Model Library 
CD-ROM catalog is gorgeous. It's a lesson in the 
state of the art in image modeling. 


For photo images, you aren't likely to do better 
than the Corel Stock Photo Library 2, which 
contains 200 CD-ROMs and 20,000 photographs 
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Digital images are 
available for 
everything from 
an lowa-class 
battleship to 
Denzel 
Washington. 
Seeing is no 
longer believing. 
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on every imaginable subject, from the 
Grand Canyon to tall ships, bobcats and 
deer, highway signs and bobsledding, fo- 
liage and flowers, old master paintings— 
the list is endless. Software is included to 
let you use the photos as screen savers. 
Resolutions can be altered in a range from 
128 by 192 pixels to 2048 by 3072 pix- 
els. The library comes with software to 
allow the images to be exported in TIF, 
BMP, EPS, PCX, or GIF for 
Windows, and TIFF and PICT ы 

for the Mac. E 

These are all in Kodak Pho- 
to CD format, so you can use 
them to build slide shows or 
paste them into documents. 
They're royalty-free. I’m us- 
ing mine to illustrate lectures; it's 
quite easy to integrate them with 
pictures I took myself. For that matter, I 
can, with programs like Adobe Photoshop 
or Macromedia Director, combine pictures 
and put myself into a better photo of me at 
the Leaning Tower of Pisa than I was able 
to take myself. 

It's now possible to take pictures, have 
Kodak put them on a CD-ROM, read the 
digital image into a program like Corel- 
Draw, alter it almost any way you like, 
put the image back on disc, and then print 
it. Want to see yourself shaking hands with 
President Clinton? Then add Newt Ging- 
rich. Add angels, or trolls, as you prefer. 
Put clouds in the sky. It's all possible now. 
Seeing isn't believing anymore. 

Even if all you want is eye candy, the 
Corel Stock Photo Library 2 is wonder- 
ful. Highly recommended. 


Corel's box of 200 CD-ROMS cries for a good 
library program. I've got one, but first an 
aside. 

I never sell evaluation software, and I’m 
pretty careful whom I give it to; schools, 
mostly. I suppose that's not true of every 
writer, but even so, I am constantly amazed 
at the lengths publishers will go to to pro- 
tect their stuff. As an example: Aldridge 
has for weeks been trying to get me to look 
at CD-Cabin (with Link'N'Logging). Their 
PR people had already persuaded me, and 
the Corel Stock Photo Library 2 package 
was the clincher; but when I went look- 
ing for a copy, I couldn't find it. This was 
probably because I took it to the beach 
house with the intent of trying it there, got 
involved with fiction writing, and left it 
when I came back to Chaos Manor. In any 
event, I asked Aldridge to send another 
copy. 

As usual, there was an “Evaluation 
Copy: Not For Resale" sticker on the out- 
side of the shrink-wrap. In addition, there 
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was another one inside the shrink-wrap. 
So far, nothing unusual—but inside the 
box, not only is the manual stamped in big 
red letters, but someone has written 
“EVAL” on the disk labels. 

Of course, this makes me wonder 
whether what I have is really what my 
readers can buy. I presume it is, but fair 
warning, what I have is very promi- 
nently marked “EVAL.” 

Despite the terminally 
zx cute title, CD-Cabin with 
Link'N'Logging is a very 
useful program. Although 
it’s a Windows 3.11 pro- 
S* gram, installation under 
= Windows 95 (Win 95) was 
¢ simple. 
= Using it is pretty intuitive: 
put a CD-ROM in your drive, 
click on new, and stand back. CD-Cabin 
scans the CD-ROM and builds a directory 
tree. Because Aldridge’s Tree 86 was fora 
long time one of the best of the DOS di- 
rectory shell programs, I expected this to 
work properly, and it does. While it’s 
building the tree, it scans the program file 
extensions and builds a database of what’s 
in there. Alas, there seems to be no way to 
cut and paste from it; CD-Cabin doesn’t 
seem to be Windows-aware. I had to make 
notes by hand to tell you that it found 19 
executable, no compressed, 141 graphics, 
10 help, and five sound files on the Corel 
CD-ROM. 

There's a nifty viewer that's quite fast 
for throwing visual images on the screen. 
It works with most popular image file for- 
mats. You can also use CD-Cabin to listen 
to sounds, including wave sounds. Fair 
warning, though: be sure you want to lis- 
ten, because once CD-Cabin starts play- 
ing a sound, you have to either wait for it 
to end or turn off your computer. 

The cataloging program has provisions 
for making volume (but not individual file) 
notes, as well as for creating program cat- 
egories like OSes, utilities, games, acces- 
sories, and sounds. A CD-ROM can be as- 
sociated with more than one category. You 
can also give each disc a Library ID and 
record not only when you got it, but where. 
All this stuff can be sorted in various ways. 
When it's all done, CD-Cabin builds a 
compressed database containing the cata- 
log information and a directory tree with all 
the filenames. 

Most of those filenames will not be use- 
ful. For example, Lightbinders' Darwin 
CD-ROM has such uninformative file- 
names as 000001.001, and a lot of CD- 
ROMs have a HELP.TXT file. The Li- 
brary of the Future volumes, many of 
which contain the only copies of some 


works of literature, have no filename clues 
as to what their contents are, and thus nei- 
ther does the CD-Cabin catalog (unless 
you make such a list as a comment). Still, 
this is about the best you can do without 
doing your own index. 

CD-Cabin's data compression is pretty 
good, but the database can grow like any- 
thing if there are a lot of files on a disc. 
One Corel Art Show disc takes up nearly 
100 KB for its catalog. I don't know how 
big a database I'll have after I put all 200 
Corel Stock Photo Library 2 CD-ROMs 
through this wringer, but I expect it will be 
many megabytes. 

Given the pile of CD-ROMs I have ac- 
quired, I desperately need some way to 
catalog them, and CD-Cabin is surely the 
easiest to use of any I have found. How- 
ever, there's one major defect. The pro- 
gram only builds an on-line catalog; if 
there's any provision for printing a list of 
cataloged CD-ROMs, I haven't found it. 
Given the information this program stores, 
you wouldn't want a printed copy of every- 
thing, but a simple listing of titles, Library 
ID, and comments would be a useful thing 
to have. It wouldn't be all that hard to add. 
Given time, I suspect I could crack their 
compression code and write a BASIC pro- 
gram to print my list, but maybe they'll 
provide that in an update. 

Given the infinity of weird formats that 
CD-ROMs use for their tables of contents 
and databases, I don’t suppose there will 
ever be a program that can automatically 
catalog everything contained on a CD- 
ROM, although I sure wish someone 
would figure out how to do that and let 
me print an indexed list. Until then, 
Aldridge’s CD-Cabin with Link’N’Log- 
ging is at least as good as anything else 
I’ve seen, and I expect to use it. It is lim- 
ited, but it's also fast and convenient, and 
I had no problems with it in Win 95. Rec- 
ommended, with hope for improvements. 


I'd hoped to get through this column without 
logging yet another problem with Win 95, 
but that was not to be. In attempting to 
catalog my CD-ROMs, I inserted Strategic 
Simulation’s The Definitive Wargame Col- 
lection CD-ROM. This is one of the better 
CD-ROM game collections. 

Alas, they’ve included a batch file for 
running the installation program, and Win 
95 finds that and tries to run it—and you 
can’t eject the silly CD-ROM until you 
run the installation program. I had to use a 
paper clip to release the CD-ROM carrier 
and pliers to pull it out of the drive; noth- 
ing I could do short of turning the machine 
off would make Win 95 release that disc. 

Understand, these are mostly DOS 
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games, and Strategic Simulations didn’t 
try to make it one of the famous Win 95 
plug-and-play CD-ROMs; it just works 
out that they used a format that Win 95 
recognizes that way. It sure was frustrating 
to try to catalog a disc and end up using a 
bent paper clip and pliers to get it out of the 
machine. 

On the other hand, the game collection 
is excellent, and any two of the games are 
worth the price of the whole thing. 


Models and Photo CDs, and images drawn 
with programs like CorelDraw, Macro- 
media Freehand, and AutoCAD are pretty 
standard for games and movies now. Some 
of the models are dynamic: Jurassic Park 
showed the way, and now a great many 
movies use computer animation scenes. 
Most of the space scenes in Apollo 13 are 
computer-generated; the actual 
filmed footage looks 
like newsreels, not as 
realistic as what the 
computer can do, While 
a lot of Waterworld was 
filmed on an ultraexpen- 

sive location, the super- 
tanker deck was on dry ; 
land, with the wide water # 
vistas added by computer. 353 

In its time, the state of 1 
the art for movies was Star 
Wars. Physical, not computer, models with 
stop-action camera work produced most 
of those marvels. Today, much of that 
would be done by computer, but for those 
interested in how things used to be, Bal- 
lantine Del Rey Books has a series called 
The Art of Star Wars, with photographs 
of the models, early sketches and paint- 
ings, portions of the scripts, cartoons, and 
spin-off art. They're good history, but 
what's striking is just how much of that 
can now be done with computers. 

On that subject, LucasArts Entertain- 
ment has its LucasArts Archives Vol. I 
CD-ROM, which features a number of ad- 
venture and simulation games. These are 
all fancier games than those in Strategic 
Simulations' collection; if you like great 
graphics with lots of action sequences and 
sound, this is a pretty good collection. As 
games, I prefer Strategic Simulations’ 
group, but there's no doubt at all that the 
LucasArts collection, which comes on six 
CD-ROMs, has better graphics. Like all 
Lucas games, these are clean fun, with no 
sex, and the violence is fairly muted. 


Depending on the machine, some of my 
modems are faster than my serial ports. 
That is, with one machine, I can never con- 
nect faster than 9600 bps regardless of the 


modem or what service it's connected to. 
Doubtless this is a defective chip in the 
serial port. On the other hand, serial ports 
are inherently slower than parallel, and 
we're rapidly running up against their lim- 
its as modems get faster and faster. 

Microcom has a remedy for this: use a 

parallel-port modem. Parallel ports are in- 
herently faster than serial ports. Many 
communications programs assume serial 
connections, but that’s no problem either. 
The Microcom DeskPorte Fast 28.8 mo- 
dem (which also comes with a serial-port 
connection) comes with software that will 
fool your system into thinking it's com- 
municating through serial ports. Of course, 
you can't have this attached to your LPT | 
port and still print through that; but around 
here, all printing is done through LPT2, 
which is a network connection to the Val- 
uePoint Pentium running OS/2 Warp as 

.. the print server. That works just 
fine. 

Microcom's modem works 
pretty well. By the time you 
read this, they'll have drivers 

for OS/2 Warp and a way to 
5; fool Windows NT into believing 
[7 that it's a serial communications 
9" device. Parallel communications is 
* just new enough to have a few kinks. 
For most users, though, installation is 
simple, the modem locks on even to 
noisy lines, and you'll get true 28.8-Kbps 
communications if your telephone lines 
are clean enough. Most aren't, but the Mi- 
crocom DeskPorte Fast 28.8 modem will 
get as much out of them as possible. I sus- 
pect that parallel-port modems are the 
wave of the future. 


The gadget of the month is CoStar's Label- 
Writer SE200 Plus. It consists of a triangu- 
lar box 8 inches at the base, 6 inches high, 
and 4 inches thick. It has its own power 
source and connects to the computer 
through a serial port. You load it with la- 
bels of whatever size you like—wide or 
narrow—-install the printer drivers, and 
punt labels. 

I’ ve had units that came with software to 
capture addresses or other printable data 
off the screen, but this is a kind of do-it- 
yourself kit: you get the unit, BASIC 
source code for all kinds of printer com- 
mands, some drivers, a programmer's 
guide, and the good wishes of the manu- 
facturer. Doing label programs isn't dif- 
ficult. The LabelWriter accepts escape 
codes that let you control margins, char- 
acters per line, and everything else you 
need. It wil! do bar codes and Proprinter 
XL graphics. It's pretty easy to connect 


this up with a database program. 
continued 
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Call NOW for information 
and FREE color catalog 


1-800-394-4122 


VISA & MasterCard accepted 
Same day shipment! 


CALIFORNIA 
PC PRODUCTS 


408-638-9460 
| 205 Apollo Way - Hollister, CA 95023 


Designed, 
Manufactured, 
Guaranteed by: 
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“With grueling competition... 


SuperTCP [Suite] 
pulled ahead to garner 


Communication 


Week's MAX Award." 


-Communications Week, April 24, ‘95 


"Frontiers SuperT CP [Suite] for Windows 
boasted the most applications of any product 
we tested, yet it was among the easiest pack- 

ages to set up." 


-Data Communications, Feb ‘95 
Tester's Choice Award 


"This product ts the Swiss Army knife of the 
TCPAP chent: It has an implement for 
every application. [Including NFS, X 
indows and Internet Access]” 

-LAN Magazine, April ‘95 
Product of the Year 


Great reviews. Now judge for yourself. 
Call today for your free eval CD 


DS Xe 1-800-829-3054 


ae 


л ae Е See us at | 
SuperTCP Suite for Windows 95 and NT available! COMDEX 
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10201 N. Port Washington Road, Mequon, WI 53092 
EMAIL SuperTCP @frontiertech.com 
World Wide Web: www.frontiertech.com 
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W failure is not an option for your clienu — 47, 
server investment, you need power youcan х 
depend on. The LT Series uninterruptible power a 
system represents a significant advance in UPS 
technology. The system utilizes Fuzzy Logic theory to 
provide a regulated output voltage over a much wider 
input fluctuation range, down to 5096 of nominal input 
voltage, before resorting to battery power. This patented 
"Fuzzy Ranging™” feature greatly extends battery life and 4 
increases backup time during full power outages. Other - 
competitive advantages of the LT Series UPS include: 


* Full power protection, conditioning and power purification 
* True Magnetic Isolation 
* Regulates output voltage within +/- 3% 
e Input power factor correction/harmonic attenuation 
* Provides R23? communication with SNMP capability 
* Utilizes advanced LAN/WAN network monitoring of all electrical parameters 
readable in realtime and is recorded for review and analysis on М | 
* Up to 12 hours of optional battery time m (àv) m 
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So when failure is not an option for your operation and you need power you can depend on, tum to a 
company with over 95 years of power control expertise and experience. Controlled Power also offers unsur- 
passed product support that includes technical assistance and service 94 hours a day, seven days a week. 


For more information on Quality Solutions to Power Problems call 1-800-591-4799. 


CONTHOLL-D POWER COMPANY 


1955 STEPHENSON HWY • TROY, MI 48083 * (810) 528-3700 « FAX (810) 528-0411 - 
PHONE: 1-800-521-4792 - Fax: 1-800-642-9625 
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Circle 316 on Inquiry Card. 


'POURNELLE. 


A small business could use this to gen- 
erate disk and shipping labels complete 
with bar codes and serial numbers. This 
is one of those gadgets that not everyone 
needs, but if you need it, you need it bad. 


I’ve just had another lesson, although I’m 
not sure what it means. I now have the final 
“gold” Win 95; I also have the “gold” Nor- 
ton Utilities for Win 95. Both are on CD- 
ROMs. 

Back in earlier builds of Win 95, I had 
an earlier version of Norton Utilities in- 
stalled, and I liked it; there are a number of 
useful features, including Norton Unerase 
and Disk Doctor. However, the early beta 
version did something odd to my local net- 
work; removing Norton Utilities cured the 
difficulties. Since it was all beta-test soft- 
ware, it wasn't worth recording details. 

About the time I had the final Win 95 
running and all was stable, Symantec sent 
the final Norton Utilities. The installation 
seemed to go well, but to finish I had to 
restart the machine—and it would nor 
restart. First, it said it couldn't open Ex- 
plorer, then something else, then it offered 
to open Win 95 in “safe” mode, and then it 
crashed utterly and completely. I was dead. 

When lI installed Win 95, I made а start- 
up disk, so I tried it; nothing happened. 
Finally, I found an MS-DOS 6 boot-up 
disk, installed enough CONFIG.SYS that 
the system would recognize my CD-ROM 
drive, and reinstalled Win 95 from scratch. 
It took a long time. First, Win 95 Setup 
ran a DOS SCANDISK program, and it 
found about 25 MB of what it thought 
were corrupted files; it also said there were 
“long filename" problems, but I'd have to 
run Windows SCANDISK to fix those. 

Eventually, DOS SCANDISK was done 
and Win 95 began to install. When it came 
up, it was in generic 640- by 480-pixel 
VGA mode and the network wouldn't 
work—but Norton Utilities was running. 1 
had to reinstall all the network software. I 
also had to tell Control Panel I have a 
ViewSonic 17GA Monitor and reset my 
fonts. After each correction, I had to restart 
the computer, and I sure got sick of watch- 
ing the Win 95 start-up screen. 

Then Norton Utilities found all kinds 
of problems with my disk. Eventually it 
got done correcting them. Рт now back 
where I was 3 hours ago, except that I have 
Norton Utilities for Win 95 installed. 

Installed but not running. I’m writing 
this in Q&A Write. That's a DOS program 
with a character-based text editor, and it's 
the editor I use for text creation. There's 
only one problem. It's jerky. That is, with 
Norton Utilities running, I can from time to 
time type most of a word before the first 
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letters of the word appear on-screen. If I 
backspace, it may take a moment before 
the cursor moves. 

It took about 3 minutes of that before I 
turned off Norton Utilities. That seems to 
have cured the jerkiness. 

There are a lot of things I like about 
Win 95, but none of them is ѕо 
great that I'll put up with a M 
jerky text editor. Га rather 
go back to Zeke under 
CP/M and an S-100-bus 1 
system! I make my living 3 
doing creative writing, and 
I don't need my computer 5 
adding distractions. um 

I suppose all's well that 
ends well. Win 95 with Nor- 
ton Utilities turned off seems ™ 
to be running smoothly. Moreover, 
the new build has fixed the problem I had 
with pasting into DOS Q&A under Win 
95. The release version seems pretty clean. 
I do worry that a simple background pro- 
cess can make a DOS character-based ed- 
itor jerky; what happens when we have a 
dozen threads running at once? 


Win 95 uses a new system called the reg- 
istry for keeping track of what Win 
95—compliant programs do to your sys- 
tem, and its "remove programs" feature 
works fine. However, Win 95 does not do 
well at uninstalling older Windows pro- 
grams. For that, you need Quarterdeck's 
new CleanSweep. 

l've been using a test version, and it's 
useful, not only for uninstalling old stuff, 
but also for finding duplicate files. It's also 
safe, which is important. When you delete 
files, CleanSweep bundles them into a 
package, compresses them, and archives 


CD-Cabin with Link'N'Logging ($99.95) is 
at least as good as anything else I've 

| seen, and I expect to use it. Contact 
The Aldridge Co., Houston, TX, (800) 
548-5019 or (713) 953-1940; 
75462,2340@compuserve.com. 

Circle 1246 on Inquiry Card. 


| Even if all you want Is eye candy, the 
Corel Stock Photo Library 2 ($995) is 
wonderful. Contact Corel Corp., Ottawa, 
Ontario, Canada, (800) 772-6735 or 
(613) 728-3733; http://www.corel.com. 
Circle 1247. 


The Definitive Wargame Collection 
(estimated street price, $34) is 
excellent, and any two of the games are 
worth the price of the whole thing. 
Contact Strategic Simulations, inc., 
Sunnyvale, CA, (800) 245-4525 or 
(408) 737-6800. Circle 1248. 
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them where it can find them again. 

For example, CleanSweep tries to find 
DLLs that are never called by any pro- 
gram. It then offers you a chance to delete 
them. In my case, the test version got rid of 
a few system DLLs that Win 95 needs. 
There was no harm done. CleanSweep 
keeps a log of everything 

it has done and will re- 
store all or any of the 
archived files. I told it 
to restore my DLLs, and 
everything works again. 

They're still working 
on CleanSweep, and 
they're implementing 
severa] suggestions I 
made. More when it 

comes out, but this looks 
to be, like Norton Utilities, 
one of the must-have Win 95 supplemen- 


tary programs. 


| previously recommended Internet in a Box. 
It has now ceased working, giving me the 
message "A2S4LWP.DLL The library is 
too old to use with this application." I don't 
know if the program has somehow expired 
or if it can't handle Win 95 upgrades. At- 
tempts to contact Spry's technical support 
for the last three weeks via E-mail have 
been frustrating and useless. You have 
been warned. 


The CD-ROM of the month is Voyage to the 
Outer Planets from NRSpace. NASA/JPL 
have accumulated a lot of data, but the for- 
mats make it hard to look at their pictures. 
NRSpace provides a viewer. You get two 
CD-ROMs of data and pictures of the plan- 
ets, 2000 photos, and half an hour of video. 

Grolier has come out with The 1995 Guin- 


The DeskPorte Fast 28.8 Modem ($519) works 
pretty well, Contact Microcom, Inc., Norwood, 
MA, (800) 822-8224 or (617) 551-1000; 
http://www.microcom.com. Circle 1249. 


Electronics Workbench 4 ($299) lets you bulld 
and test electronic circuits of amazing 
complexity. Contact Interactive Image 
Technologies, Ltd., North Tonawanda, NY, (800) 
263-5552 or (416) 977-5550; 

http://www interactiv,com. Circle 1250. 


The LabelWriter SE200 Plus ($499) [5 one of 
those gadgets that not everyone needs, but if 
you need it, you need it bad. Contact CoStar 
Corp., Greenwich, CT, (800) 426-7827 or (203) 
661-9700. Circle 1251. 


If you like great graphics with lots of action 
sequences and sound, the LucasArts Archives 
Vol. | (estimated street price, $29.95) is a pretty 
good collection. Contact LucasArts 
Entertainment Co., San Rafael, CA, (800) 782- 
7927 or (415) 472-3400; 
http://www.lucasarts.com. Circle 1252. 


ness Multimedia Disc of Records. It'S more 
fun than just looking things up in the book. 
Want to see a picture of a woman with 
hair 14 feet long? 

I mostly played old games this month. 
One thing I had fun with was Interactive 
Image Technologies’ Electronic Work- 
bench 4; this is an update of a program 
Гуе reviewed previously. When I was а 
kid, my dream was to have a box full of 
electronics components and a bucket of 
solder. This gives you the same thing, ex- 
cept that if you let the blue smoke out of a 
component, you can fix it on-screen. Build 
and test electronic circuits of amazing com- 
plexity. I wish I'd had this in high school, 
or college, or when I was at Boeing, for 
that matter. 

The book of the month is Peter Magid 
and Ira Schneider's OS/2 Warp Uncen- 
sored (IDG Books, 1995). The title is 
meaningless, but the book is very com- 
plete. If you use or contemplate using 
OS/2, you'll find this valuable. 

Now I'm off to Korea to be keynote 
speaker at a conference on the unity of the 
sciences, while Mrs. Pournelle gives a pa- 
per on the future of education. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers’ comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp@ bix.com. 


The 1995 Guinness Multimedia Disc of Records 
($49.95) is more fun than just looking things up 
in the book, Contact Grolier Electronic 
Publishing, Inc., Danbury, CT, (800) 285-4534 
or (203) 797-3530; http://www.grolier.com. 
Circle 1253. 


The 3-D Model Library CD-ROM ($19.95) is 
gorgeous. It's a lesson in just what is the state 
of the art [n image modeling. Contact Viewpoint 
DataLabs International, Orem, UT, (800) 328- 
2738 or (801) 229-3000; 
http://www.viewpoint.com. Circle 1254, 


The CD-ROM of the Month is Voyage to the Outer 
Planets ($49.95). Contact NRSpace, Seattle, 
WA, (800) 548-7766 or (206) 783-2707, Circle 
1255. 
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drives оп a single host adapter 
in NetWare environments. 
Contact: Micro Design Inter- 
national, Winter Park, FL, 
(800) 228-0891 or (407) 677- 
8333; info microdes.com. 
Circle 993 on Inquiry Card. 


АДА PROCESSOR UPGRADES 
Intel Delivers a Better Pentium OverDrive | 


With a street price of approximately $400, Intel's first Pentium 
OverDrive chip, which was released earlier this year, offers a 
moderately appealing solution for upgrading your PC's proces- 
_sor from a 25-MHz 486 to a 63- 
_ ‘MHz Pentium. The chip's design has 
` compromises, however: It uses a 
< 32-bit, 486-style 1/0 bus instead 
of a true Pentium 64-bit intemal/ 
external data pathway. 
The newest OverDrive still has the 
-32-bit I/O bus, but its lower price 
апа higher performance make itä- 
- better bargain. BYTE's cross-plat- 
form BYTEmark CPU/FPU bench- 
mark tests (see the figure below) 
on the new 5-V, 83-MHz Pentium 
OverDrive show that this upgrade 
chip wil! boost an Intel 66-MHz . 
486DX2 PC (or any other PC with a 
33-MHz 1/0 bus and a #3 socket) 
up to performance levels that are 
slightly less than that of a 90-MHz Pentium. intel ex Sabin the 
83-MHz Pentium OverDrive to sell for about $270. (Intel is also 
‘lowering the price of the.62-MHz chip to under $300.) — 
Installing the chip is easy if your PC has a ZIF slot, such asthe 
one in the Gateway 2000 486DX2/66 that we tested. You sim- 
ply raise.the latch, pull out the 486 chip, and plop in the OverDrive 
chip. As with the previous OverDrive, the 83-MHz version comes 
with a fan attached to the top of the chip (see the photo), as well 
= as a program that monitors the £a If the fan slows down or 
stops, the program gen- 
erates an error message — 
and the CPU throttles 
back its clock speed. 
The 83-MHz Pentium 
|. OverDrive chip is an inex- 
| pensive and effective up- 
grade if you. want to 
| Squeeze more power out 
| of your PC Instead of tak- 
ing the plunge of pur- 
chasing a new system. 
—Dave Andrews 


ACCESS NETWARE LANS 
VIA ISDN LINES 


The PacketBlaster/ISDN PRI 
($9995) lets you connect re- 
mote sites over switched on- 
demand ISDN networks or a 
router-based backbone using 
ISDN. You can integrate up 
to 23 B channels in North 
America or 30 B channels in 
Europe, with simultaneous 
server-to-server and remote 
client-to—server dial-in access. 
The PacketBlaster/ISDN BRI 
($5495; branch-level version, 
$3995) incorporates a four-port 
ISA-bus card that supports up to 
eight concurrent LAN or remote- 
user B-channel connections. The 
PacketBlaster ISDN cards pro- 
vide MPR routing features such 
as IPX, TCP/IP, and AppleTalk 
routing; NLSP and Open Short- 
est Path First (OSPF) link-state 
routing; packet, service, route, 
and protocol filtering; data and 
header compression; synchro- 
nous and asynchronous PPP; and 
remote installation and configu- 
ration management. 

Contact: Eicon Technology, 
Dallas, TX, (800) 803-4266 

or (214) 239-3270; 
http://www.eicon.com. 

Circle 981 on Inquiry Card. 
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intel Corp. 

Santa Clara, CA 

(800) 538-3373 or call your 
local Intel dealer 
http://www.intel. com/procs/ . 
ovrdrive 

Circle 976 on Inquiry Сага, 


PENTIUM MOTHERBOARD WITH 
PCI FAST AND WIDE SCSI 


Available in three models— 
the P54TS (fast SCSI) ($495), 


expansion slots; and 256 to 512 
KB of cache. The P54TS sup- 
ports EDO/burst EDO DRAM, 
COAST (for "cache on a stick"), 
pipelined burst synchronous 
cache SRAM, two high-speed 
16550 UARTs, PS/2 mice, two 
IDE channels with Bus Mas- 
ter/DMA, and EPP and ECP 
IEEE | 284 printers. 

Contact: Quick Technology, 
Tustin, CA, (800) 950-8999 or 
(714) 258-4500. 

Circle 986 on Inquiry Card. 


PENTIUM NOTEBOOK WITH © 
CD-ROM v 

Based on Intel’s 75-, 90-, or 100- 
MHz Pentium CPU, the 7.1- 
pound PowerCD features an 800- 
by 600-pixel or 640- by 480-pix- 
el 9%-, 10.4-, or 11.3-inch dual- 
scan color or active-matrix color 
display; a CD-ROM drive; a 34 
inch floppy drive; a center-based 
TouchPad: a PCI local bus; a 
microphone and stereo speak- 
ers; and a PC Card Type III slot. 
The PowerCD's ($3550 to $5900) 
options include an MPEG play- 
back module, a video-capture 
module, and an internal 14.4/ 
14.4 fax modem. You can up- 
grade the 8 MB of RAM to 16 
or 40 MB, the double-speed CD- 
ROM drive to triple- or quad- 
speed, and the 340-MB hard 
drive to | GB. 

Contact: Associates Mega 
Sub-System, Irwindale, CA, 
(818) 814-8851. 

Circle 988 on Inquiry Card. 


SIX-SPEED CD-ROM DRIVE 

The SCSI Express CD6X (inter- 
nal, $695; external, $875) offers 
a 900-K Bps data transfer rate, an 
access speed of 145-ms random 
access, 115-ms random seek, and 
a 256-KB buffer. À variety of 
hardware configurations are 
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available, ranging from single 
internal drives to one to four ex- 
ternal drives in interlocking en- 
closures, seven-drive towers, and 
28- and 49-drive cabinets with 
MDI’s CD-ROM Extenders. Ex- 
tenders are a bundled option al- 
lowing as many as 49 CD-ROM 
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P54TSW (wide SCSI) ($565), 
and P54TSW2 (ultra-wide SCSI) £ 
($635)—the P54TS Pentium в 
PCI motherboard features 5 

128 MB of memory; А6 
75- to 200-MHz pro- | 
cessor speeds; five 
ISA and three PCI | 
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digital.com/info/alphastation. 


Circle 977 on inquiry Card. 


ADD SEVEN 32-BIT PCI SLOTS 
With the Model 2102 PCI Ex- 
pansion Unit ($995), you can 
transparently add seven 32-bit 
PCI slots to a host computer. The 
unit supports throughput to 132 
MBps and zero-wait-state burst 
operations. The mini-tower-style 
cabinet contains an eight-slot 
PCI motherboard, a PCI back- 
plane controller card that plugs 
into one of the eight backplane 
slots, expansion bays for three 
34-inch and two 5%-inch periph- 
erals, a 250-W power supply, 
and a 115-/230-V input line-volt- 
age switch. 

Contact: Bit 3 Computer, Min- 
neapolis, MN, (612) 881-6955; 
info@ bit3.com. 

Circle 979 on Inquiry Card. 


ALPHA-BASED WORKSTATION 

Based on Digital Equipment’s 
21064A Alpha processor, a fully 
configured Telluride Power 
Workstation ($9994 to $14,607) 
includes a 200- or 275-MHz Al- 
pha 21064A CPU; 2 MB of sec- 
ondary cache, upgradable to 8 
MB; a double-speed CD-ROM 
drive; a 1-GB fast SCSI-2 hard 
drive; a PCI fast SCSI-2 drive 
controller; 32 MB of DRAM. 
upgradable to 1 GB; a 4-MB PCI 
video adapter; | MB of flash 
КОМ; a I7-inch, 85-kHz moni- 
tor; a high-speed Ethernet PCI 
combo adapter; a 34-inch 1.44- 
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E WORKSTATIONS 


Powered by a 266- or 300-MHz Alpha 
21164 RISC microprocessor, the Alpha- 
Station 600 Models 5/266 and 5/300 can 
process more than 1 billion instructions 
per second. The Model 5/266 includes 
32 MB of ECC RAM; 2 MB of cache; a 1- 
GB hard drive; a quad-speed CD-ROM 
drive; a 3-inch floppy drive; a 17-inch 
color monitor; ZLXp-E1 graphics; an audio 
card; a headset; a microphone; a key- | 


ч board mouse; and Windows NT, Digital 
Unix, or OpenVMS APEN 300 to $31,800). The AlphaStation Model 600 5/300 ($44,995) adds 64 
MB of ECC RAM, 4 MB of cache, and a 21-inch monitor to the Model 5/266's configuration. Mul- 
timedia enhancements include programming interfaces, video-capture boards, speech-recognition 
software, and collaborative computing software. 
Contact: Digital Equipment, Maynard, MA, (800) 344-4825; http:/Avww 


MB floppy drive; a full-size tow- 
er case; a Keytronics AT key- 
board; and a Microsoft PS/2 
mouse. The workstation comes 
with six dedicated PCI slots 
(three full-length), one dedicat- 
ed ISA slot, and one PCI/ISA 
shared slot. Two high-speed se- 
rial connectors and one high- 
speed bidirectional parallel port 
are included, along with a dedi- 
cated serial port for remote di- 
agnostics and maintenance, The 
Telluride Power Workstation 
supports Windows NT Worksta- 
tion, Windows NT Server, Digi- 
tal Unix, and Digital OpenVMS 
and is also available as a fully 
redundant, hot-swappable RAID 
5 client/server. 

Contact: Aspen Systems, Wheat 
Ridge, CO, (303) 431-4606; 
http:/Awvww.aspsys.com. 

Circle 1000 on inquiry Card. 


30-BIT SINGLE-PASS 
FLATBED SCANNER 


The high-performance 30-bit 
71-600 scanner can distinguish 
more than 1 billion colors and 
1024 shades of gray and, with a 
maximum of 2400 dpi (300- by 
600-dpi optical resolution), hold 
fine line tolerances and provide 
razor-sharp details for clearer im- 
ages. The scanner features an 8%- 
by 11-inch scanning size com- 
bined with dark correction, dark 
point, white point, histogram dis- 


play, and automatic threshold 
control. Also, the Z1-600 ($699) 
is available with an optional 
transparency adapter for slides. 
transparencies, and negatives, 
plus an optional automatic doc- 
ument feeder. 

Contact: Tamarack Tech- 
nologies, Orange, CA, 
(714) 744-3979. 

Circle 994 on Inquiry Card. 


TWO-LINE VOICE/DATA/ 
FAX/AUDIO SYSTEM 


A two-line voice/data/fax and & 


16-bit audio system, the 


compression in V.42bis and 
MNP 5; and Group 3 fax sup- 
port. 

Contact: Teledapter Systems, 
San Marcos, TX, (800) 997- 
7762 or (512) 392-6600; 

740] 1.2572@compuserve.com. 
Circle 983 on Inquiry Card. 


POWER FOR 3-D, IMAGING v 


The Indigo? Impact workstations" 
graphics subsystem generates 
[00 million trilinear interpola- 
tions per second and provides 
texture mapping, volume ren- 
dering, HDTV resolution, and 
digital media features. Base con- 
figurations include 64 MB of 
memory, a 2-GB hard drive, 2 
MB of cache, and a 19-inch 
monitor with 1280- by 1024- 
pixel resolution. Models include 
the Indigo? High Impact, which 
is available with a 200- or 250- 
MHz Mips R4400 microproces- 


sor itn 000 and $40,000, re- 


VoicePro+2 ($329) includes = 4 


а 14.4-Kbps fax/data modem, = 
dual-line voice-mail, fax- | 
message forwarding, auto- 


paging, a speakerphone, an | 
external fax switcher, music Б 


on hold from internal or ex- 
ternal audio sources, and 
caller ID with four message 
formats. VoicePro+2 also 
provides local voice recording 
and playback for both lines; 
voice/fax message remote re- 
trieval and delivery; 1000 user- 
defined voice/fax mailboxes; fax- 
on-demand/fax back on both 
lines; and page/hold/park/trans- 
fer calls. The fax/data modem 
includes V.32bis and V.17 with 
CCITT V.29, V.27ter, and V.21 
ch2; automatic voice/data/fax 


recognition; V.42 and MNP 2 


through 4 error correction; data 
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spectively); the Indigo? Maxi- 
mum Impact, which has a 250- 
MHz Mips R4400 microproces- 
sor ($51,000); and the Power In- 
digo? Maximum Impact, which 
has a 75-MHz R8000 micropro- 
cessor ($60,000). 

Contact: Silicon Graphics, 
Mountain View, CA, (800) 
800-7441 or (415) 960-1980; 
http:/Avww.sgi.com/Products/ 
Indigo2/IMPACT. 

Circle 982 on Inquiry Card. 
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MULTIMEDIA PENTIUM 
NOTEBOOK A. 


The 64-pound SENS800 ($2799 
to $3799) comes with an Intel 
75-MHz P54LM CPU (upgrad- 
able to 90 MHz); 8 MB of RAM 
(expandable to 40 MB via 8-, 
16-, or 32-MB memory cards); 
a 10.4-inch DSTN or TFT color 
screen with a resolution of 640 
by 480 pixels; a microphone and 
speakers; a 340-MB to 1-GB re- 
movable hard drive; a 34-inch 
floppy drive; one PC Card Type 
II slot; one PC Card Type III 
slot; an 84-key AT-compatible 
keyboard; an Internal Tracking 
Ball; 1 MB of video memory; 
16-bit stereo sound; local-bus 
video; and Microsoft Windows 
Sound System compatibility. 
Samsung's Power Management 
System provides up to 4 hours 
of mobile-computing time and 
includes such functions as hi- 
bernation mode, Smart sleep, 
suspend/resume, battery-charge 
control, and a low-battery alarm. 
Options include a multimedia 
docking station with a built-in 


ROM drive, speakers, an ergo- 
nomic joystick, a microphone, and 
22 entertainment and reference 
titles. The sound card uses ad- 
vanced data-compression tech- 
nology to fit 2 MB of prere- 
corded audio samples into | 
MB of memory. The Photo 
CD- and Multisession 
XA-compatible CD- 
ROM drive transfers 
data at 600 KBps with 
an access time of 240 
ms and a buffer size of 
128 KB. The amplified 15-W-per- 
channel speakers offer separate 
volume, bass, and treble controls. 
Contact: Diamond Multimedia 
Systems, San Jose, CA, (800) 
468-5846 or (408) 325-7000; 
http:/Avww.diamondmm.com. 
Circle 984 on inquiry Card. 


UPGRADE YOUR SPARCSTATION 


You can increase the perfor- 
mance of your SparcStation 10, 
SparcStation 20, and SparcServ- 
er 630/670/690 machines to 
90- or 125-MHz performance. 
Available in single-, dual-, and 
quad-processor configurations, 
the HyperSparc CPU upgrades 
(90-MHz, from $3918; 125- 
MHz, from $6758) offer high- 
performance symmetric multi- 
processing on a standard MBus 
CPU module. The company also 
offers a 110-MHz processor 
(from $10,272) with 1 MB of on- 
board cache. 

Contact: Ross Technology, 


TET] Hardware 


Austin, TX, (800) 774-7677 
or (512) 892-7802; http:// 
WWW.POSS.COMNL. 

Circle 980 on Inquiry Card. 


FULL-SCREEN VIDEO PLAYBACK 
A 64-bit DRAM card, the Par- 
adise Pipeline 64 (from $169) 
accelerates 8-, 16-, and 24-bit 
color depths at resolutions of 
up to 1600 by 1200 pixels. 
Available for the 
PCI and VL-Bus 
with up to a 4- 
MB DRAM frame 
buffer, the card 
features Western 
Digital’s Rock- 
etChip WD9710 
graphics and motion-video ac- 
celerator. This accelerator com- 
bines a high-performance RAM- 
DAC, a programmable clock, a 
VGA core, a graphics engine, 
and a motion-video engine with 
built-in logic for YUV-to-RGB 
color-space conversion, hori- 
zontal and vertical scaling and 
interpolation, and shared frame- 
buffer control. 

Contact: Western Digital, 
Irvine, CA, (714) 932-5000; 
http://Awww.wdc.com. 

Circle 989 on Inquiry Card. 


V.34 MODEMS A 


Four V.34 fax modems, which 
are available in external and in- 
ternal configurations, offer ITU- 
TSS V.34, for connect speeds up 


Two-Way WIRELESS PC CARD MODEM 


to 28.8 Kbps, and V.42bis and 
MNP 5 data compression, to al- 
low throughout up to 115.2 
Kbps. Performance and accuracy 
are provided through V.42 (MNP 
2 through 4; LAP-M) and MNP 
10 error correction. The Fax and 
Fax II lines support V.34, V.FC, 
V.32bis, V.32, V.22bis, V.22, 
У.21, and Bell 212A and 103 
standards, as well as the fax 
standards of V.17, V.29, V.27ter, 


дыл" 


and У.21. Models include the 
EC288Fax external modem 
($449), PCM288Fax internal 
modem ($399), EC288Fax II ex- 
ternal modem ($549), and the 
PCM288Fax ll internal modem 
($499). The Fax 11 modems offer 
a system security feature, which 
restricts the unauthorized access 
of confidential data or the up- 
loading of damaging files, and 
Ven-Tel's proprietary Remote 
Options Access and Download- 
ing, which enables access and 
reconfiguration of the Pax 1] 
modems from any location. 
Contact: Ven-Tel, San Jose, 
CA, (800) 538-5121 or (408) 
436-7400. 


Circie 995 on inquiry Card. 


CD-ROM drive ($599). 
Contact: Samsung Electronics 
America, Ridgefield Park, NJ, 
(800) 316-9914 or (201) 
229-4000. 

Circle 987 on Inquiry Card. 


Designed for use with the ARDIS wireless data communications Ё 7. 
network, which provides dual 4.8-/19.2-Kbps operation, the Personal Кш; 
Messenger 100D (about $700 to $750) РС Card modem for Type |: 

il and III slots lets you send and receive E-mail from your office net- Р 
work or the Internet, send faxes, and access corporate databases. ^ 
Depending on the application, the battery-powered modem card can Ne 
continue to receive and store messages even when it's not con- 
nected to your portable computer. 

Contact: Motorola Wireless Data Group, Schaumburg, IL, (800) 
894-7353; http://www.mot.com/wdg/. 


Circle 978 on Inquiry Card. 


QUAD-SPEED MULTIMEDIA KIT 

The MPC3-compliant Diamond 
Power Kit 7000 ($399) combines 
a 16-bit Wavetable Diamond 
sound card, a quad-speed CD- 
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BASEBALL САР 
Soft broshed co 
form cap wiih 
Velcro closure bac 
(BYT 11) S1000 


ишк TURTLENECK | | 


leg Banks 4004 laa belt 
' turtleneck, White, Sizes. 
MB Wii iati 5), Me 6). 


T J 
SWEATSHIRT 


11 oz. cross grain Lee sweatshirt features 
generous athletic cut and side gussets, 
95% cotton, 5% polyester. Ash. Sizes 

M(BYT 1), L(BYT 2), 

XL(BYT 3). $31.00 


MOUSE PAD 
Hard top mouse 
pad. 7.5"x 8.5”. 
— (BYT 7) $5.25 
T-SHIRT 
100% cotton Oneita Power-T. White. 
Sizes L(BYT 13), XL(BYT 14). $8.00 


or 1-708-647-4906 in Illinois, 8:30 a.m.-5:00 p.m. Central Time. 
We accept VISA, MasterCard, American Express, and Discover. 


Merchandise in stock will ship within 3 days of receipt. HA-LO notifies customers of out-of-stock items and 
gives the option to back order, substitute, or cancel the item. Sales tax additional where applicable. UPS 
ground shipping on domestic orders: up to $50 - add $5.75, $50 10 $100 - add $7.75, over $100 - add 8%. 
Additional shipping charges apply to international orders. 


Rn 31] Software 


ЭТЭЙ FREE-FORM TEXT DATABASES 
askSam Gets Faster and Fuzzier 


Version 3.0.of askSam for Windows adds numerous features 
that should appeal to those who publish electronic directories, 
policy manuals, instruction books, and other text-based prod- 
ucts. Highlights of version 3.0, | 
which is primarily a 16-bit Win- 
dows application but also runs 
under 32-bit Windows, include 

- faster searching, support for 
fuzzy searching, and the ability 


one keystroke, Salsa automati- 
cally produces database tables, 
menus, forms, and reports, and 
it packages them in an appli- 
cation with its own icon on the 
Windows desktop. 

Contact: Wall Data, Seattle, 
WA, (800) 987-2572 
or (206) 442-9257. 
Circle 1004 

on Inquiry Card. 


to import graphics images in MANAGE ROUTERS, 

a variety of formats (see the BRIDGES, AND 
screen), For downloading docu- SWITCHES ON WANS v 
ments from the Internet, ask- Tyre res с: | An SNMP-based ap- 


“Sam 3.0 lets you Import, cre- 
ate, and export documents in 
the HTML format used on the 


plication, RouterMan- 
ager/AutoBahn (from 


World Wide Web. 


. Version 3.0's support for full- 

| text indexing greatly improves its 
search capabilities in. databases 

| of several hundred megabytes: 
Searching a 500-MB indexed file, 


askSam 3.0 for Windows 

Standard version (without fulttext 
indexing), $149; Professional ver- 
sion (with indexing), $295; version 
with freely distributable run-time 
readers, $1495. 


askSam Systems 


for example, now takes about Perry, FL 


a second. Also, support for fuzzy 
searching lets you locate infor- 
mation when you're unsure of the 
spelling. For example, | used a 
fuzzy search to find several docu- 


(800) 800-1997 
(904)584-6590 . 
http://www.asksam.com/ 
asksam.htm 

Circle 1001 on inquiry Card. 


ments in an electronic archive of BYTE articles with only the ap- 
` proximate. spelling of the author's last name. 
 askSam lets you define data-entry forms, so end users can 
rapidly summarize documents they add to a database. To simpli- 
fy the entry of data into a document database, askSam 3.0 sup- 
ports pick lists. For example, when you're filling in an authorname 
field, you can pick a name from a pick list instead of typing it in. 
Once you've created an electronic book, you can generate a 
variety of reports (e.g., all documents created by a specific author). · 
Because askSam is not a relational database, you can't directly 
generate a report that summarizes information from several elec- 
` tronic books (e.g., all documents created by an author in both 
the accounting manual and the ethics manual). 
` But with the program's ability to generate hypertext links across 
files, you can create an electronic table of contents for navigating 
through numerous document databases. The full-text indexing 
should make askSam 3.0 for Windows a stronger product for cor- 
Коре ЖОШ, to create 100-MB or larger electronic books. 


BUILD A DATABASE IN YOUR 


OWN LANGUAGE 

With Salsa software ($149; with 
starter kit, $189), you describe 
the things you want to track us- 
ing simple drag-and-drop tem- 
plates, menus, and buttons, and 
the program does the rest. You 


—Dave Andrews 


can use your own words, or 
words specific to your business, 
to identify a semantic object and 
each of its characteristics. The 
software automatically prompts 
you when it needs more infor- 
mation and provides simple 
screens for you to input it. With 
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$1995) provides network man- 
agement capabilities for multi- 
vendor, multiprotocol WANs. 
The program automates the net- 
work-monitoring and data-col- 
lection process by monitoring crit- 
ical network information on an 
ongoing basis, as well as in the 
background. With RouterMan- 
ager/AutoBahn, you can manage 
your WANs from Windows or 
any major Windows- or NT-based 
platforms. 

The ConfigurationManager 
manages router configurations 
from a central location on a do- 
main or global basis; AlarmMan- 
ager continuously monitors the 
status of each router and gen- 
erates an alarm whenever any 
errors are found or when user- 
defined thresholds 
are crossed. Secu- 
rityControl allows 
the administrator 
to limit access to 
RouterManager/ 
AutoBahn features 
to select individu- 
als or groups; Path- 
Finder pinpoints 
the problem areas 
when connectiv- 
ity is lost between 
sites or when links 
are congested; and 
FlashManager 
supplies a direc- 
tory of all the soft- 
ware images that 


are stored on the routers. 
Contact: StonyBrook Software, 
Bohemia, NY, (516) 567- 
6060; sales sbrook.mhis 
.compuserve.com. 

Circle 1012 on inquiry Card. 


CIRCUIT SIMULATION INSIDE 
MICROSOFT EXCEL 


Spectre/XL embeds circuit sim- 
ulation inside Microsoft Excel, 
so you can evaluate, develop, 
and optimize circuit designs. As 
with other Excel functions, you 
can combine Spectre/XL func- 
tions in formulas, use them in 
design calculations, organize 
them into tables, or chart them. 
From within Excel, you embed 
a circuit object with a SPICE- 
like description onto a work- 
sheet. You then set up links be- 
tween the worksheet cells and 
component values in the circuit. 
Changing the cell value—by 
hand, by formula, or by pro- 
gramming—automatically 
changes the circuit value. Spec- 
tre/XL ($695) returns DC, AC, 
or nonlinear frequency respons- 
es and lets you use Excel's built- 
in Goal Seek and Solver opti- 
mizing functions to improve 
designs. 

Contact: Avista Design Sys- 
tems, Folsom, CA, (800) 985- 
6080 or (916) 985-6080; 
http://www.avista.com/avista. 
Circle 1011 on Inquiry Card. 


Threshold Manager ~ ^ 


AUTOMATE E-MAIL » 


ON YOUR MAC 

Whether you subscribe to an In- 
ternet service or to America On- 
line, CompuServe, eWorld, or Ra- 
dioMail, Claris Emailer lets you 
send, receive, reply, forward, and 
store E-mail messages and files. 
An address book of E-mail ad- 
dresses can store multiple E-mail 
addresses for individuals, as well 
as group addresses, so you can 
send the same message to multi- 
ple recipients with a single com- 
mand. The text editor lets you eas- 
ily create outgoing messages and 
attach files from your hard disk 
or network. Claris Emailer ($89) 
supports file-compression formats 
such as RinHex, uuencode, Base 
64, and MIME. 

Contact: Claris, Santa Clara, 
CA, (800) 544-8554 or 

(408) 987-7000; http://www 
.claris.com. 

Circle 1007 on inquiry Card. 


05/2 AND UNIX DICTIONARY 


The American Heritage Dictio- 
nary and Roget’s II Thesaurus 
Deluxe Edition for OS/2 and 
Unix ($59.95) is a package that 
provides an up-to-date dictio- 
nary with full definitions, parts 


MANAGE CONTACTS 
AND DOCUMENTS 
IN Winpows 95 


Janna Contact 95 (US$99] pro- 
vides contact, document, and 


time management; communica- | 
tions; and a multimedia data- || 


base. You can store documents, 
including letters, faxes, spread- 
sheets, presentations, and even 
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of speech, pronunciations, ab- 
breviations, and sample sentences 
for more than 200,000 words. In 
addition, the electronic thesau- 
rus has more than 500,000 syn- 
onyms, word senses, and mean- 
ings. The product works within 
applications such as word proces- 
sors, spreadsheets, databases, and 
even E-mail. Available in single 
and multiuser LAN versions, the 
package is also available in in- 
ternational versions. 

Contact: Dux Software, Palo 
Alto, CA, (800) 543-4999 

or (415) 473-1800; http://www 
.rivendell.com/dux. 

Circle 1013 on Inquiry Card. 


PCB LAYOUT FOR WINDOWS 3.1 

WinBoard 2.0 ($995; with Win- 
Draft schematics, $1495) in- 
cludes placement tools for x,y 
placement and Place File; en- 
hanced editing, including the 
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ability to edit net characteristics; 
select or exclude layers for rout- 
ing and via placement; more than 
400 new SMT footprints, in- 
cluding the complete IPC-SM- 
782 library; and improved mem- 
ory management. With the 
Online Graphical Editor, you can 
create custom modules or edit 
existing modules on-line. Win- 
Board’s Pad Stack Editor lets 
you create any number of user- 
definable pad shapes per layer, 
and Update Netlist lets you for- 
ward annotations from the sche- 
matic. A Module De-Compiler 
provides library source code, so 
you can make ASCII edits to the 
library files; the T-Tracks fea- 
ture lets you move or drag ad- 
joining track segments. 
Contact: Ivex Design Interna- 
tional, Beaverton, OR, 

(503) 531-3555; http://www 
.ivex.com. 

Circle 1006 on Inquiry Card. 
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voice notes and full-motion videos, along with your contacts. Contact IRAE features include 
name, company, address, phone, and fax numbers; unlimited addresses, custom fields, and cat- 
egories; and unlimited date-stamped text notes. Communications features let you send personal- 
ized letters to contacts, send and receive E-mail with Microsoft Exchange, : and send and receive 
faxes with Microsoft Fax at Work. With OLE 2.0 support and the multimedia database, you can im- 
port data into the Microsoft Access 95 database. 
Contact: Janna Systems, Toronto, Ontario, Canada, (800) 268-6107 or (416) 483-7711; 


info janna.com. 
Circle 1002 on inquiry Card. 


Software Update —— 


StorageManager 4.0, backup and 
storage management for Net- 
Ware 3.x and 4.x servers, com- 
bines the backup capabilities of 
Backup Director 4.0, the auto- - 
mated archiving and media 
management of The Network 
Archivist, and rules-based Hi- 
erarchical Storage Manage- 
ment software. The program 
prevents, detects, and automat- 
ically recovers from system, 
user, hardware, or media fail- 
ure. Single-server networks of 
up to 25 users, $995; single 
server with unlimited user sup- 
port, $1995; multiserver with 
unlimited users, $3595. 


Contact: Palindrome, Naper- 
ville, IL, (800) 288-4912 or 
(708) 505-3300; http://www 
.palindrome.com. 

Circte 1018 on Inquiry Card. 


A desktop organizer, DragStrip 
2.0 includes extensive Apple- 
Script support; new options 
for icon and button styles, cus- 
tom fonts, colors, and label- 
ing; options for renaming 
items and editing pop-up doc- 
ument lists; support for Con- 
trol Strip modules; the ability 
to apply labels and colors on a 
per-strip basis; and Bali, a pro- 
gram that lets you cancel acci- 
dental application launches 
with a single click. $59.95. 


Contact: Natural Intelligence, 
Cambridge, MA, (800) 999- 
4649 or (617) 876-4876; 
http://www.natural.com/, 
Circle 1022 on Inquiry Card. 


NetTools 5.3, Windows desk- 
top-configuration manage- 
ment, incorporates HelpPlus, 
an ODBC-compliant trouble- 
ticket generator that helps you 
identify improperly set or al- 
tered desktop-configuration 
files and supports Adobe Post- 
Script printer drivers. Two- 
year subscription fee for Net- 
Ware and NT Server, $32 per 
node for 50 nodes to $19.50 
per node for 1000 licenses. 
Contact: McAfee, Santa 
Clara, CA, (408) 988-3832; 
http-/Awww.mcafee.com. 
Circle 1020 on Inquiry Card. 
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MOLECULAR VISUALIZER A. 

ChemSite for Windows ($99) is 
a molecular visualizer for build- 
ing, displaying, and simulating 
the dynamic behavior of chemi- 
cal structures, which you can then 
incorporate into presentations, 
lectures, and laboratory studies. 
Built-in rules of chemistry pre- 
vent you from creating structures 
that are chemically impossible, 
or you can simply deactivate them 
to construct any configuration of 
atoms. ChemSite also reads and 
writes data files from other mo- 
lecular-modeling and chemical- 
drawing programs, allows you to 
transport structures directly into 
programs that support the Win- 
dows Clipboard or BMP files, and 


3-0 GRAPHICS 
AND ANIMATION 


Now artists, designers, and 
multimedia developers can 
work in 3-D with Visual Reality 
2.0 for Windows ($259). The 
package, which consists of 
four modules—RenderizeLive, 
Visual Model, Visual Font, and 


renders collec- 
tions of spheres, 
balls and sticks, 
Bézier curves, and 
molecular orbitals. 
Contact: Pyra- 


mid Learning, 

San Jose, CA, 
T ast (800) 610-2436 
coats cory a or (415) 323- 


4907; pyramid 
@netcom.com. 
Circle 1010 

on Inquiry Card. 


DATA RECOVERY FOR DOS 
AND WINDOWS 


Rescue ($99) can recover data 
from crashed floppy disks and 
hard drives, even those with cor- 
rupted or deleted primary parti- 
tions, in as little as 60 seconds, 
according to AllMicro. The pro- 
gram automatically recovers vir- 
tually any DOS or Windows file, 
including EXE, application, com- 
pressed, deleted, binary, and 
graphics files; works on com- 
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ШШЕ] Software 


pressed drives and deleted files; 
includes antivirus features that 
detect and eliminate more than 
5000 viruses and immunize your 
files from further infections; and 
automatically backs up your files. 
Contact: AllMicro, Clearwater, 
FL, (800) 653-4933 or (813) 
539-7283; allmicro@ix 
Aetcom.com. 

Circle 1008 on Inquiry Card. 


FIREWALL FOR NOTEBOOKS 
EagleNomad ($99) addresses the 
security needs of mobile PC 
users by establishing a private 
“tunnel” between two systems, 
allowing users transparent, se- 
cure communication to autho- 
rized destinations in the enter- 
prise. Another version of the 
product, EagleDesk ($99), pro- 
tects workgroup PCs within the 
enterprise. 

Contact: Raptor Systems, 
Waltham, MA, (617) 487-7700; 
http:/www.raptor.com. 

Circle 1024 on Inquiry Card. 
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Visual Image—lets you drag and drop objects, materials, and images between applications. Ren- 
derizelive, a 3-D rendering and animation tool, lets you combine input from other Visual Reality 2.0 
modules and images to create full-color, high-resolution, photo-realistic renderings. Visual Mod- 
el lets you create 3-D models, Visual Font transforms TrueType fonts into 3-D words, and Visual Im- 
age lets you combine or collage photos and images and then perform multilayer image-processing 
and enhancement procedures. Visual Reality 2.0 also includes push/pull, melt, stretch, twist, and 
band tools; enhanced free-form modeling; key-frame object and camera animation; the ability to 
drag and drop 3-D data from Visual Catalog, a 3-D data module; solid-shaded modeling; 3-D 
Boolean operations; organic deformations; and 3-D morphing between objects. 

Contact: Visual Software, Woodland Hills, CA, (800) 669-7318 or (818) 883-7900. 


Circle 1003 on Inquiry Card. 
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Software Update — 


A query tool for AS/400 data 
access, ShowCase Vista 3.1 lets 
you import Query/400 and 
SQL/400 objects; manage and 
control query jobs by assign- 
ing which batch subsystem a 
job can run in, and at what 
priority; and test queries in а 
controlled environment be- 
fore handing them over to end 
users. Other features include 
OS/400 V3R1 compatibility 
and improved data-viewer ca- 
pabilities. Single-user license, 
$1500. 

Contact; ShowCase, Rochester, 
MN, (800) 829-3555 or (507) 
288-5922; hitp:/Avww 
bismark.com/showcase. 

Circle 1021 on Inquiry Card. 


Software that lets you run Lo- 
tus SmartSuite, Microsoft 
Office, and other Windows 
applications on Solaris, Wabi 
2.1 includes multimedia sup- 
port and ODBC support. 
which lets you access data- 
bases such as Oracle and 
Sybase from your Windows 
productivity databases. An X 
Window System client appli- 
cation, Wabi can run in а 
client/server configuration, re- 
siding on one system (a serv- 
er) and displaying on others 
(clients). Wabi 2.1 is available 
in French, Japanese, Italian, 
German, Spanish, and 
Swedish versions. $225. 
Contact: SunSoft, Mountain 
View, CA, (800) 786-7638 or 
(512) 434-1511; http://www 
.-sun.com/sunsoft/Products/ 
PC-Integration-products. 
Circle 1019 on inquiry Card. 


A Unix-based, multifunction- 
al, network-ready package, 
OnContact Enterprise 3.53 adds 
enhanced security, new 
scheduling methods, setup 
features, fax integration, 
upgraded merging capabilities, 
and advanced printing 
functionality. $1095 per user. 
Contact: Software Develop- 
ment Group, Cedarburg, WI, 
(800) 886-0866 or (414) 
375-6555. 

Circle 1023 on inquiry Card. 
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BUYER’S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 
Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 


212 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 


291 


Buyer's Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 


locate the right product. 
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vero 107,18 1929.28 


EtherExpress PRO/10 Fish TOBT Spa........... pos o ——— — ME. Lo eS 740997 | ViewSonic 1588 18... oo 438.30 
EtherExpresa PRA Pah tOBT 20p.. Trakker 350 des ME Sigma Designs RealMagic ШЛе......................... 258.59 ViewSonic 178S 17* Lee TETH 
mq. а Ар ion jah س‎ = Trakker 700 ج‎ A. Sigma Designs FiealMagic MPEG per ViewSonic 21P9 21*......................................1#%.70 
EtherExpreas PRO/10 Fish combo 20k. im. 70 | T1000 800M8 Travan... " sra Dasiqna Feu pan NE... on ME _ VIDEO BOARDS| 
CtherCxpress 10 10BT .. 9.33 PowerTape 1.108 SCSI internal... Bony 4X internal ЛОБ Їг{етадо....................... 200.63 ‚ VIDE = E 
| EthorExpress 16 108 T Spk.. e PowerTape 24GB SCSI intamal...................917. Sony 4X intemal w/SCS-2 interface... 315482 ADS VGA to Tv Elite véemal........... 13489 
EtherExpreas 16 10BT 209k......... nee 998.08 PowerTape 24GB SCSI etemal... T Teac SuperQuad 4X intemal......... aauansssannes 188.18 ADS VGA to TV Ele eximi ................. OLD 
EthorExpress MCA 1087 nial Ш = Toshiba 3801 SCSI 4X internal ........................209.80 ATI Graphics Xpression ISA 2MB ................... 989.228 


ri ——————$Ó- С. 
74 EtherExpress 16 combo BOK .. .........................В49.72 
zs EtherExpresa EISA, COAX .............. . oss 408.98 
EtherExprees Fish combo ..... sss 29.78 
EtharExpress Fish combo ا‎ 7080 
TokenExprese 16/4... ee E) 
NetportExpress II 108T .. "ur esos DER BS 


MICRODYNE 


ATI Graphics Xpression VLA 2ЫВ nu. 180.28 
ATI Graphics Xpression PCI 2MB ......... 7089.36 
ATI Graphics Pro Turbo ISA 2MB. _................... ЗТ 
ATI Graphics Pro Turbo VLS 2MB ...................319.97 


Turtie Beach Morte Carlo... MITT 
Turtie Baach Tropez se 183.47 
Turtle Baach Monterey sees 918 MI 


5 User CO IT € aie — 604.70 EIwiEZTTOBT........ recreare eror T Tape'Stor 250MB іпинта ....................-.......... 118.28 30088 document! acanner ................. 499.1 
jo (o MM әти...» lih — MTRS1 |o ra. "MM —— 7 Tape'Stor Le 138.28 ES-1 ——— MEE. В T 
25 User CD... 244.74 EtherEZ combo... Ena Tapa"Stor 420MB paralisi .. —... 200.48 ES-1200-ProPC...... ... enn سمس‎ 
50 User CD... emen .. 97 Etherpower 108T PCI... —— ——B | Tape’Star B0OMB Travan Internal E a 190.06 
TOO Deae СО... 1229.98 HEWLETT 
. Etherpower coax PCI... 140.87 Tapa'Stor BOOMB Travan parallel.............319.08 LCA 
| 5 User 15° Netware V3.12 aisse Etherpowe 108T s. 25228 Tape'Stor В5ОМӘ intemal... BST PACKARD 
10 User 3.9... — — IIR. TT EWwrpower combo ....— ннн "IM Tapa*Stor 850MB parallel ......... 388.25 8салИинЭР.................................................... 919.57 
SEN ЭБ! LLorem ...M Utra1ó Елегпеї CORR ........................................@1-# Tape'Stor 4GB intemal IDE ...................-.... 039.78 ScanJet IP document feedar ................ oo DURO 
| enn: Й Ura16 coax - — HÁ— 80 " ScanJet ЭС WASA ee 
100 User 3.5"... sss T an ied Utrat6 108Т Gok... DEMNM Т 7 ac Interface pce 
Саз tor Prong on Nowe HefWars ipara Utrat6 108T 24pk..... ИЛИИ? Aa Scanjet ЭС document leader .....—...— "x 
Uttra18 Етти! combo...............———— ӨТУ 
3Comr TigerHub TPS 6 port + AUI... ETT. de Mountain MICROTEK 
= TigerHub ТРЕВ BNC... KNIT. 
CE имиши Ti coax ee =! а LN FleSale i internal 1.33 Scanmaker 0G огкуесаг ................. ДАФ 29 
—ÓÓ—Á i. TigerHub TP12 12 port + АШ........................... : FileSaie BOOMS Travan meral 174.58 Seanmake H color 306 85 
3C5098 E 1 SØk ..... I. 3608 Ethemet 8 port hub 10BT ................ 298.88 =й ج‎ = 
3C509B Ethestink Ili TOBT............................ 1 3512 Ethernet 1242 port hub 10BT ................ 54835 Scanmaker NSP color TTT 
36509B Etherlink M UNS. Scanmakar НН сок .......................................700.®8 
can a 317 PCEOOWS ARCNET coax... ess 118.89 й ` cenis eed 
therfnk lii combo Bpi................———- i7 ARCNET 6 port active hub соаз.....................22%А\ SyQuest —— ——— О О 
30570 mo EISA coax... ......... o EM. TokenCard Elta 18/4........................................221.2? Scanmaker scanner — 
ЭС579 Etherlink EISA 1087... 229. EZ135 135MB internal IDE Imerface ................ 198.99 
301827 12 port Linkbuilder 1OBT...................., 821.0 ^o^ EZ135 135MB extemal SCSI interface............ 238.49 „ 
ARTISOFT "TTIOMASSCUNIAD E2135 136MB салиб... ОЯТ Surmagraphics. 
; 14 | ч 7 Summasketch 111 12 X 12 16 button ................243.13 
NodeRunner 20004... „э 15.58 TC5143 Ethemat 108T MERE ИШИДИ TTTT 9 т ТЕ: А А ҮТ CD-RC Ty 21.33 
CCS sunt 20007... TC5143 Ethernet 108T 6pk.......... nuse 272.04 MULTIMEDIA AND CD- OM | Summasketch Jit 16 а 12 4 button oor | 
lodeRunner 2000C... 168 TC8242 ARCNET 8-bit COAX ...........................„. В MONITORS 
erat ace MEN grt: TERMS ARCNET coax .._...............................178,08# Creative Labs MONITORS 
LANIastic V6.0. 0.5 TCS055 Ethernet 8 port hub 10BT "ei s Muttimedia Home CD 4х kit intemal .................449.99 Mag Innovision П0Х1В#................................. „ЗФ. 08 
LANtastic V6.0 5 user xx ] TC Tropic Token Ring 16/4 ............................42561 Blaxter CO 4x kit... BENNETT = Innovision d -— — “АШ 
— 0 Starter E COW Cares the Comp Sound Blaster Value CD 4x kit... 200.89 innovieion MXP 17Е ........................... — à 
Simpy LANtastic starter idi qd Line ot TCNS Prate Call moo Des! Bound Blaster Performance CD Ax kil..............429.99 Mu Innovision MX21P ieu sueco 00 А7 
TN si Le 79.9 Phone Blaster 14,4K intemal wisnftware..........199.99 Magnavox СМ2080 14° 28... FT BB 
- T-Runner 12 port 1087.. 192.42 TERMINALS Modem Blaster 14.40... 42.28 Magnavox CM2099 14° 28 Мі.......................248.87 
MCS amber/green/white... : Mocom Blaster 28.5% reca TB Magnavox CM2015 15° TOR rename 322.79 
ASP es MCBO 14° color P — c Sound Blaster 16 value edition (IDE) ................. 99.99 Magnavox СМ4015 15* 1280 ...........................379.04 
pea mem чы Wyse 55 LE TS. 2333) | Sound Blaster 16 SCSF2 ............. c" ВО | Magnavox CMAOT 17° 91... ss 00.28 
: Multiprotocol print server 10BT HP MIO.......... 248.93 Woes 60 amber whes атеке Sound Blaster AWE32........... 20049 Magnavox CM4018 17° 28....... 4074.57 
——— тей a Wyse 160 amber/green/whis... ann AA | Sound Blagier AWE3 (IDE) ...................... 08.99 Magnavox 20CM64 20"... 1087.08 
p inteligent Aue which. 2 camp to 1 prar ........ 2650 | Wave Blaster || батаРак................................194.50 NEC XV14 14^ ........... €————— А 88 
терел AutoSwitch, 4 comp to 1 primer.. 39.55 NEC ХМ15 18^... entire c MRI 
starter kit-2 1 printer... = Xircom == -« 35 — | NECXViT IT me тез дз 
= _...48:5 
Fax Authonty Solo network fax server... 490.00 PE3108C pocket Ethernet соех......__..............317.28 Advent PP570 speakers 35W — — БЕ — e M 
pocket Memel COAX... es een 51 Ш б 22 sp qu sub “© ысы re a Ede enn اا‎ 
к IBM aoe pocket te 1OBT жоп CD kit sca, dO T NEC ХЕ21 Mi Aa К ст) 1 Т Baa 
— = Jensen JPS35 speskers SW 54.40 NEC XP15 15*........ NE A 
Token Fung Adapter 11 16/4 ISA... 349.99 PT316CTP pocket Token Ping IIl....................478.83 s Mr." 
ИМ Token Rng MAU sen MAR POROD Parsial роп MUNDIA nsss EE Logitech SoundMan Wave ............................... 119.49 NEC XP21 21*.... enn NS 
PS-CE2 PCMCIA Token Рилг......................@@4 | Moreciutions 4X CD paralel . 35480 | Sameung 150U 15" : 400.74 
" ee Microsolutions 4X CD paraiiel w/sound......... 488.15 Samsung 1700 17" 7311 
In ta. | TAPE А REMOVABLE MEDIA DRIVES NEC 6X AMET | Samsung 1701817"... RD 
МЕС бха............................. a DAT ES Sony CPD-1425 14° ........................................318.8% 
EtherExpress PRO/100Mbps РС! ....................218.. & 6 
EthorExpress PRO/1T00Mbps EISA n 4 N b. > ка. Pioneer DRM824X 8 dec AX changer.. pasa ++ __575 02 Sony 158F 15° irê BR IC rinde wie Ly ф ниг ir liri dnd ачый ніс irn I Bag 


Zp drive 100M6 paralel interface .........._........ 189.96 
Zip drive 100M8 SCSI interface .......................'#9.,00 
Zip disks 100MB, Эрк... ——— sn 
Ditto 420445 tape drive internal . — 1 
Dito Easy 00MB Travan tape drive external. 142 09 
Ditto Enay 200448 Travan tape drive intemal... 119.98 


DIGITIZERS & SCANNERS i 


=r CalComp 


Еве Е, реи oT. eee гез MICROSOLUTIONS DO IH 12X12 4 button ...... E Diamond SpeedStar 64 ISA 1MB... 15155 

NE2000« combo . = 82.08 Backpack 3.5" 1.44MB floppy parašei 148.37 DG Ili 12X12 16 humon unm T. Diamond Steakh Video VLB 2NB.................23931 
IRMA tac 4/1 ША | Солуепаше rrr Таж. 10 Backpack BOOMB Travan parallel... "MM "YT" DG Il! 12X12 pressure pen s. ORM? Diamond Stenith Video PCI 2MB ....................297.99 
IAMAtrac 4/1 ISA HAROP ...................206.67 Drawing Slate И 12X12 4 button cordless 228.96 Intel Smart Video Recorder Pro... 98.09 


Backpack 2508 tape backup parallel. . 289.88 
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et 4 TRADED COMPANY 


TICKER EYED COWC Jaba fyret Üus en UE we sal Uh VO wn (mami DW) ee 
wA. ered? ы чйр me hise hl лимана dme ГУ cgay sedi beeing Ру hcic 
ert Pus FES wl fae ee cep rs cU sheets Ай paco nied E 


rfueue r rs of d cenare feted pi Fn ad ici renin be ees eo 


D & B гаю 5A1 
Duns 10-782-7052 


are i Гы = ы 1 2 


r PaT LT. n "17 - 21 | РРР „#4. : , н апо С 
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HP DeskJet 600 


"UP cam de i 
True 600 dpi 


Ve Ua 


Pe sr є" „Фа 
Е ny Jet "n lf 11 Br 


v' Crisp monochrome output at 
up to 600 x 600 dpi # 1 ppm 
print apeed at 600 x 600 dpi, 

4 ppm at 300 x 300 dpi » HP PCL 3 emulation, includes 
TrueType fonta for Windows’ W Paper handling: up to 100 
sheets of letter or legal paper or 20 envelopes W Prints on 
plain or glossy papers, transparency film, cards, labels and 
more V Parallel interface, ECP and Bi-Tronics compliant 
v^ 3 year warranty W H-P-C2184A 


Rd "s = 
|i ae e900 А я 
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T2110CS DX4/75 330MB pas color ...... . ... 1999.80 Extensa 450 DX4/75 340MB dual 
T21 DX4/7 color ....... 244420 SOT DX4/75 340MB act color 
121 DX4/75 color... .... . 9098.39 
T2150CDS DX4/75 500MB pas coker CD... 1908.16 550CD 
ies PIS / epee рив cor, - 29847 Hi Extensa 550CD 5/75 524M 
400CDT 5/75 772B act color CD . . A98K Extensa 550CDT 5/75 524MB act 
410CS 5/75 772MB color CD CALL! TM4000M DX4/75 
410COT 5/75 act color CD CALL! тм40004 DX4/75 
$10CT 5/90 720M9 act color 43 TM4000M DX4/100 5248 10 4*act cir 
Tecra S 5/120 1.208 pas color......... ..... c ТМ5000 575 
Tecra 700CT 6/120 1.2GB act color CAL TM5000 5/75 810MB act color. 
TMS000 
DOT MATRIX & LASER і 
И u portables " L Чу SIS АТАІХ & LASER 
Ascentia BION 4/75 510MB pas color ...... . 2528.67 
Ascerta DION 4/75 510MB act color ... 3168.81 
Ascarma STON 4/75 700MB act соло _......_.. 3359.00 
Ascentia 950N 5/75 500MB pas color ... 3348.81 
Ascenta 950N 5/75 BOOMB раз color... .... 3034.48 
Ascenba §50N 5/75 1.2GB раз color .... 4085.11 
Ascentia 950N 5/75 800MB act color............ 4718.13 
Ascente 950N 5/75 1 208 act color 59 162.24 
t 
Advantage! 814 S/1 16MB gD... .. 2519.76 
Advantage! 818 5/133 1.668 16MB . 2079.6 


Bravo MS desktops 

5/75 MB, 860M8 WINS umo EMO | 
5/75 8MB, 850MB CD 95... — CALL 
5/75 10MB. 12098. WIN 95... СА ш 
51 EMB : sod 2 B CD WIN 95. CALLI BJC70 color —— —— Pali а 

» EE VN BO eeacirseviereensorrtoarteoooe А езегу 223 4v)6 843400843 ТИЧ ——— srs 
5/120 16MB, if B WIN Be — ee Sate [Tog a nn | 
5/120 16MB, BCDWIN95.... ALL —————————— HÀ 
5/133 16MB, 1.2GB WIN 95 ...................... GALL! ВЈС0008 Сою... они i a 

Bravo MS-T mini-towere BJCE ТОТО ITTHITDTITETTMITUILINTMMPEIINO ID "бо 
575 BNB, BOMB WIN ê gs sss vo „CALLI BJCA000 720dpi + соку........................ ИШЕТҮ" 
5/75 16MB, 1 2GB WIN 
5/100 8 
5/100 В 
5/100 1 
5/120 1 
5/120 1 
5/133 1 
910 575 
915 5/1 
920 5/75 ВМВ. 
930 5/1 
940 5/1 
Э60СЕ DX2/50 340MB. 
E DX2/50 

701 
701 
7016 D 


7 - 
755CX 5249. 
755СУ 4/100 rro n $249.00 
755CDV 4/100 B10MB act color CD............... 8349.00 microLaser 
Series deskiops 
PC300 5/75 BMB, 540МВ......._.._.................. 
PC300 5/90 16448 
PC350 5/75 10MB, 850МВ................. 
PC350 5/80 16MB, 850MB................ 
50 5/90 1648. 540MB CD... . 
5/120 16MB, 148 нан = 
5/133 16MB, 138................ 
Versa V 4/50 4MB, 250MB dual .. 1499.00 
Varsa V 4/50 4MB, WOMB 1819.00 
Versa V 4/50 4MB, 250MB 1818.00 
Versa V ho ae ee — 1499.00 
Versa 475 Io Lj .— i500 57 
Versa 475 "Ме. act cr... 2244.70 
уема ЖЕ AS R В, 350MB act cir ..........2408.79 
Versa 4/75 ВМВ. 540MB act cir... 2678.82 
Varsa 40000 5/75 5A0MB dual ck CD .... .. 3799.00 
Versa 4000TC 5/75 720MB act color . 9999 00 
Versa 4000TC 5/90 720MB act color СО. ..... 4649.00 
Versa 4Q00HC 5/90 810MB hi-res cir. ... .5799.00 


ER E | NIL iN LI UN 
FOR CDW* CUSTOMERS | 
^ 
' FAX 


И 1251. 


® fax/modem with voice and telephony 
C DW v^ Full-size, 85-key, expandable 
“Butterfly” keyboard v Keyboard- 
BM integrated TrackPoint IHS pointing | 
SERVICES YOU device Y Super NiCD battery W 3 year warranty 
E v Lightweight and compact: 4.5 lbs, 9.7" x 7.9" x 1.7" 


360MB hard drive...............82199.00 cow 51788 
BETTER E 540MB hard drive................82599.00 cow 51789 
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6800 


ПОЮ МЛЛ. СОМ. СОГ 
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FREE Lc tu: Sm | 4Suite | 
ip | р TI р» оп Co Ч А $3% 9 value: | 
= ILE IBM* ThinkPad* 701C 
b ce v IntelDX27 50MHz CPU Um 
"С dd v 4MB RAM, 20MB тах. # 10.4" active- MOS 
| - »» ч matrix color display * Local bus video 
Ear we 6 B with IMB RAM «' PCMCIA slota: 2) Type 


П or 1) Type Ш # Built-in 14.4K bps 


H *O der folie direi # HUM cbr mailia compos 


| an pugrchaass beta FUPI anl ETENE 
4 æ К | j 
| ' | iF 
| Ji Г 1 
HARD DRIVES & CONTROLLERS MM BATTERY | Xm 


270MB Fast- ATA .128.74 64008 Fest-ATA.. 177.67 
425MB Fast-ATA.. 185.78 650048 Fest-ATA..207 08 


MICROPOLS 
4221 2GB SCI Lees 8-18 
1936 3GB 56912 DS 
32434.3GB CSE ......—— 331230 
CONNER 
425MB IDE..........18228  BSOMD FastATA 233.77 
540M IDE... 29840 127GB Fast-ATA 298.95 


AS Cow Crees ERG с=с слата ир minia una 
erk ard infant. 


497 
ac ] 
Ду Seagate BC PRO 560 а 
428MB FastATA 148.98 1GBFastATA2. 25573 | BE PD "148 
5A5MB Fast-ATA 17222 1GB Fast SCSI-2. 088 84 BÊ PRO BÛ ЕЎ 
SSD Fast-ATA2 203.97 BC PRO 1050............................................... EE ҮТ 
WEEYERI DIGITAL. BC PRO 1400... —————— umm t 


Caviar 540MB EIDE.. 18722. Caviar 1 268 БОЕ 215.30 
Самат 653М8 E IDE. 229.10 


SMART280LAN . <. a s 208.30 


SMART 675 LAN ........... =ч 


Acculogic SIDE a w/on-board BIOS ........ Er S 389.74 
Acculogic ^ 29et, RT : ч 
Acculogic SIDE AV, EIDE, 162b sonal.. VES. 
Adaptec 15420? SCSI Master Kil... 259.73 
Adaptec АУА1505 SCSI-2 CD Kil .........—......54.95 
Adaptec A 2/EIDE ........... 166.57 
өс мв аллагьны 249.83 
Promise 2300+ EIDE VLB ............... 59.87 


a == =т= -= - cy - 
_ MODEMS & COMMUNICATIONS | 


Д 


r рау: ——— 
INTEL IOVERDRIVI 


Г 


354 29 8 итңити! . — — . УИ MEMORY UPGRE 


Simple 


. "70.78 AST Ascenta 910N 4MB .............. —M RR 

[vt Сере Ye m — | Lco oo X. mmm GALL 
V.34 28.8 extamal чатах. ........................... 205.00 AST Роме хес 4/3354 16MB........... CALLE 
HP LaserJet 4L TMB ................................... CALLS 
— MICROCOM HP = н — HX ÁÀ— CALLI 
Овропа Ғам ES VIA 288... ITEM HP т ни MaND. _. И Li 
—— . mue (BM ThinkPad 500 4MB............—————- CALL! 
ZOOM eu Think 755 — — ——— CALL 

оска 1 a — — 

У ЗА FaxModem intemal 143.98 900-4500 4MB .........— 
V 34 FaxModem external 188.07 Toshiba 1900-4600 BME — „CALL! 
Voice FaxMtodem VFP 14.4VH intemal 1.94.32 Toshiba 1900-4600 16M8 = CALLI 
Voice FaxModem VFX 14 4V externa 148 30 Toshiba 4700/4800 3248 = CALL! 
14 4 V 32t«s «Лал иле 5— МОВ NEC Versa 4MB ._.. меана CALI 
14.4 V.325xs war external ...._...........%1$.1@ NEC Versa МӘ... — CALL! 
s and Services You Better! 73 y раар | 

L i d | | i " L ] i ў L 4 "Pw 4 } А5 Pr 
Z * а ruv d bs gf | Каз | AS : Т ы 
дь ا‎ Р "lc w 4 є D W » 67 à TA | 1 y» а 


©1605 CDW* Computer Comers, ine BYTE 1386 


B on Inquiry Cz 


F41-2302-100 . 
Е41-4102-710 .............. 100.00 
F41-4214-700 ............... 


LOWEST PRICES 


Prices in US $ from America’s Leading Exporter 
DISKETTES (10 PER Box) 


DESCRIPTION 
| 5/4" DS/DD 
5/4" DS/HD 
32" 05/00 
32" DS/HD 


aps 4 
BASF brother. 
Canon 
CENTRONICS 
ÒCTZEN COSER 
CREATIVE LABS INC. 


CURTIS 

20000801 Dysar 

EPSON EXABYTE 

FACIT Œ Fumu 


& GRAHAM MAGNETICS 
GENICOM 

m Stuns LBM 
[MEGA @кчтҥна 
3M M. TALLY 
maxglL MICROSOFT 
Nashua NEC 


OCLI OKIDAIA 
olivetti OLYMPIA 
OTC PACIFIC DATA 
Panasonic 

Polaroid ams 


LE E E E EEEREN EEE) 


@eseeseuveeen 
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Фозевенозеов езвазева в 


езорогоеованьавоааяаоа н 
*s*"h?*524890*t4*»2n9-"7"5m575 


SERT] onore initio 5.25 
37082011. oceoveveseevecoo o 
RICOH 


DESCRIPTION 
51/4" DS/DD 
51/4" DS/HD 
3/2" DS/DD 
312° DS/HD 


saweaeeeseeneeeeoe eer eee 


LNO3X-AC TONER KIT 
LNO3X-AD OPC KIT 
TK-50 TAPE CARTRIDGE 
TK-70 TAPE CARTRIDGE 
TK-85 TAPE CAATRIDGE 
RA60-P DISK PACK 

Dec Ribbons & other supplies 
Please caii for tho lowest prices. == (ff T-81P .....................- 


IOMEGA (Bernoulli Сап) | XEROX 


5'A^ GOLD 20 MB ......... BII е анаи 
5'A^"' GOLD 44 MB ........ 103.95 Д 99-444 ..................... 
5'A*" GOLD 90 MB ......... 95 g 68-257 ..................... 
5'A" GOLD 150 MB ......... 


@ereesmeaeegeenweeeaaganen 


еваввее»«татавакавтвая 
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45 & 4 5 à » 5$ * bo» A 5d & x 5 a9 ваа 


CS-600 XD 12.95 | 150 MB | CT-600M 19.75 


MAXELL TEAC 
CS-600 HD 11.95 | 60 MB | CT-600H 14.75 
CS-600 SX 19.95 1600 MB | CT-600F 30.75 


4 MM & 8 MM CARTRID 


DESCRIPTION TOK SQNY EXABYTE 
4MM 60 Meter 4.95 5.95 8.25 
AMM 90 Meter 5.35 7.35 9.95 
SMM 112 Meter 5.25 6.75 8.95 


OPTICAL DISKS 


DESCRIPTION 

3.5" 512/128 MB 18.95 14.95 
3.5" 512/230 MB А 27.95 25.95 
5.25" 600/650 МВ . 55.95 52.95 
5.25" 1.2/1.3 GB 68.95 63.95 


еетезвзепзпзт=е»зезетвт ате» «= 


—— ; 1346330 ... 

—————"—— А 1040282 ... 45.30 1348331 ... 295.00 
1040440 .,. 11.40 1348347 ... 170.00 
1040930 ....7.50 1348349 .... 38.00 
1299095 .... 1.80 1380200 ... 143.00 
1299780 ....9.90 1380520 ... 160.00 
1299845 ....3.90 1669113 .... 17.00 
1299933 ...13.80 1669115 .... 60.00 
1319308 ...11.30 1669151 .... 60.00 
1337785 ....2.70 70Х7001 ...72.00 
1361195 ....1.60 70X7002 ..175.00 
1380998 ....3.40 70X7003 ... 17.00 Е 
6295158 ...28.40 70X7280 ... 34.00 | 
6328829 ....5.30 70X7281 ..124.00 
6845100 ...28.90 70X7243 ..363.00 Б 
7034437 ...27.50 70X7244 ..276.00 
7034640 ....5.60 70X7285 ... 85.00 
7819690 ... 70X7286 .. 


BC-01 ІМК CARTRIDGE .... 

BC-02 INK CARTRIDGE .... 18.95 
BJ-481 INK CARTRIDGE .... 11.95 
BJI-642 INK CARTRIDGE .... 14.95 
BJI-801 INK CARTRIDGE ..... 8.95 
EPS/SX TONER HP 92295A .. 55.95 
EPLAIP TONER HP 92275A .. 


TEKTRONIX (Phaser Ill supplies) 


016-1123-00 COLOR STIX BLACK .... 
016-1124-00 COLOR STIX CYAN 
016-1125-00 COLOR STIX MAGENTA .. 


| SYQUEST @TDK 
| TEAC. 


мыз TOSHIBA 
i TRIPPLITE 
Verbatim 


INK JETS TRANSPARENCY/PAPER 
HP51604A ... 8.50 НР516302 .. 15.75 
HP51625A ...22.50 HP51630S .. 45.75 
HP51626A ...20.50 HPC3835A . 37.75 
HP51629A ...21.50 HP92281K .. 52.75 
HP51649A ...23.50 HP17703T .. 35.75 


and many more 
OEM supplies! 


016-1128-00 COLOR STIX YELLOW .... 
016-1144-00 CLEANING KIT 

016-1103-00 TRANSPARENCY SHEETS 125.00 
016-1219-00 TRANSPARENCY FILM .. 125.00 


LASER TONERS RIBBONS 
HPC3900A ... 123.95 HP92151H ... 4.25 
HPC3903A ...67.95 HP92155A ...11.75 
HP92281A ..106.95 HP92155L .. 13.95 
HP82295A ...61.95 НР921565 ... 8.45 
HP982298A ...92.95 HP92154B . 109.00 
We carry a complete line of HP Products. 
Please call for the lowest prices. 


ALL LOGOS ARE THE 
PROPERTY OF THEIR 
RESPECTIVE COMPANIES 


(CALL FOR OTHER TEKTRONIX ITEMS) 
800 MB WORM  OC-800 .... 103,00 

650 MB POLY 512/1024 ... 69.00 
650 MB GLASS 512/1024 .. 109.00 
1 GB POLY 512/1024 ... 93.00 


LASER 
5050002 .. 


HIGH-CLIP bg ишш 77" ----- SO51005 ... 1 GB GLASS 512/1024 .. 139.00 
PREFORMATTED || PANASONIC Soston ..15595 | 12 ав GLASS siartozs .. 13040 
MF2HD 3.5" HD KX-P115 RIBBON ne 
1.44MB DISKS Крава TONER Kr aren Ul ——Ó vere 43.00 
- D NG KIT ....... i 
Реп нен аа aoe TAHTLCLEAMING KIT... 190.00 


(CALL FOR OTHER PANASONIC ITEMS) 


SO20036 .... 
EXPORT SPECIALISTS 


TEL: 619-278-2600 TERMS: C.O.D., BANK DRAFT, 
STARTECH лале Fax: 619-278-2780 Wine, TRANSFER OR LC AT 
ne ا‎ arene RECOGNIZED INSTITUTIONS ON 
5575 Magnatron Blvd., Suite G 


NET 30 DAYS. PRICES ARE SUBJECT 

: TO CHANGE WITHOUT NOTICE. WE 

San Diego, CA 92111 USA CANNOT BE RESPONSIBLE FOR 
Circle 295 on Inquiry Card (RESELLERS: 296). TYPOGRAPHICAL ERRORS. 


| DIPs 


.JAMECO 


ELECTRONIC COMPONENTS 
"COMPUTER PRODUCTS | 


Jameco 486SLC2 66MHz 


Bare-bones System 
includes motherboard, computer case and power 
supply. Monitor 
and keyboard not 
| included. 
• IBM 486SLC2- 
66 CPU 
• Supports 
optional 
80387SX-33 
math-coprocessor 
| * Memory expandable to 16M8 using (70ns) SIMMs 
• Seven 16-bit with two 32-bit (VESA local bus) 
slot extensions and one 8-bit stot • AMI BIOS 


121208 4865162 66MHrz....................... $279.95 


» Some motherboards also 
available without CPU. 
Call for details 

* Diagnostic and operating 
system software available 

e One-year warranty 

115941 80386SX 40MHz w CPU 

| 117481 80386DX 40MHz w/ СРИ... 


a sud ritetetke 


79214 804865Х 25MHz w/CPU.............179.95 
116118 8048651С 66MHz w/ CPU. -219.95 
35222. 80486DX 33MH2 w/ CPU.............249,95 
95169" 80486DX w/o CPU...................... 139.95 
119731 486DX2 66MHz Motherboard ........329.95 
124632 Pentium 75MHz Motherboard ........499.95 


124644 Pentium 75/90/100MHz w/o CPU...299.95 
* Applicable w/ DX2-66/50 or 0X33/40/50 


Dynamic RAM 


Part No.Product No.Pins  Descri tion Price 
41620 4164-100 16 ning $1.39 
41435 41256-60 16 256KBx1 60ns 2.39 
41443 41256-80 16 256KBx1 80ns 2.19 
41371 41256-100 16 256KBx1100ns 1.79 
42243 511000Р-70 18 1М8х1 70ns 6.29 
| 42251 511000P-80 18 1MBx1 80ns 6.19 


| SIMMs 


| Part No. Product No. — Price 
| 53761 X z 


94000580 АМВх9 8005 164.95 
41256A9B-10 256KB x9100ns 8.95 


41256A9B-60 256KB x9 60ns 14.49 
41256A9B-70 256KB x9 70ns 14.25 
13.75 
44.95 


41256A9B-80 255KBx9 80ns 
421000A9B-80 1MBx9 80ns 


IDE Hard Drives 


* For laptops and standard cases 


119087 7120A| 120MB 3.5"... $129.95 
119095 ST9145AG120MB 2.5" for laptops 149.95 


123191 H2172-A2 172MB 2.5" for laptops 149.95 

| 115764 CFS420A 426M8 3.5*................. 189.95 
125701 CFS635A 635MB 3.5" .................. 239.95 
118949 CFAB50A B50MB 3.5" .................. 219.95 
124978 CFS1275A 1.27GB 3.5" ................. 399.95 
67061 JE1066A 16-bit hard/floppy card ..29.95 
Floppy Disk Drives 


s PC/XT/AT compatible 
| * P/N 120045 includes 
mounting kit & faceplate for use 
in 5.25" flappy disk drive bays 


118957 
120045 Sony 1.44 MB 3.5°.....................§44.95 
118957 Panasonic 1.2 MB 5.25`............... 39.95 
118922 Panasonic 1.44 MB 3.5".............49.95 
| 119722 Toshiba 1.44 MB 3.5”.................. 44.95 
[74392 Teac 3.5/5.25' Combo .............. 129.95 
Computer Power Supplies 


* Fits most popular desktop, mini 
vertical and vertical cases = 


» 6088/80286/80386 and 
compatible 
* One-year warranty 
» Built-in fan 
19465 150 Watt (B088 
67467 200 Watt (8088/80286) 
19545 200 ЖУЛ LLL menia scr нит i 
19529 200 Watt mini .......................... 49.95 
65728 ста, ИРИНУ ЧОНИН 99. 95 


Your One ia Component & Computer Source 


ie 


EEE n Wt 


-key keyboard ....................... -....519.95 
84-key keyboard, AT, use 114850....59.95 
18-key keypad for 114868 only........29.95 
101-key AT compatible keyboard 
101-key PC/XT/AT/386/486 compat. 19.95 
101-key w/ trackball, PC/XT/AT; PS2 59.95 
101-key foidabla, PC/XT/AT; PS2 
101-key enhanced keyboard 
101-key w/ built-In phong headset 109,95 
101-key multimedia keyboard 
119669 124-key programmable keyboard ....69.95 
17138 130-Кеу keyboard Mn calculator ....79.98 


Jameco Heat 
Sink/Fans for 
80486/ 
Pentium CPUs! 


Keep your 80486 and Pentium cool! 
* High efficiency cooling fan design 
* Installation is easy! Just snap it in 
85497 486 CPU Heat Sink only...................$3.95 
67660 486 CPU Heat Sink w/fan...................B.95 
112379 486 CPU Heat Sink w/fan 

& heat pump y ... 49.95 
117348 Pentium 8/66 Heat Sink wlan... „14,95 
118092 Pentium 75/90/100 Heat Sink w/fan 14.95 


TS Fancard 11 


124089 


• Сап be installed into any РС slot 
* MTBF: 30,000 hours 
• Circulates air directly 
e CFM: 25 * One-year warranty | 
79020 TSM Fancard ll......................... 


„919.85 


Jameco PC Air Exhaust Fan 


me Em 


| = | > For use with 


Software & Books 


ACECAD Acecat Il SPECIAL 
EZ Drive Software 


MICRO 
HOLSE 


PG/XT/AT and takes the 1 ма 

compatibles with guesswork out of hard T ا ا‎ 

инр Pen еке, i Wu! mac" 
Provides fast and easy Ете 

DOS ог Pen Point set-up of any IDE E. { 


* Includes 2-button, 


drive. MS- 
feather-light pen rive. Requires MS 


[^ 


DOS/PC-DOS 3.0 or 
* MM1201 and Microsoft Mouse emulation greater, 2B6 or better 1 
* Compact 5' x 5° active area ISA system, 5.25' or 
e 2000 LPI resolution *Lift-up template overlay | 4 5, floppy drive and к=з 
• Easy Auto-Driver installation utility 512K of memory. Ta] 
* Includes WINTAB, ADI and MS Mouse Drivers DrivePro Software ==) 
* m comet go a mouse in Windows provides 5 
e Size: x9.5°D x 1°H ^ El 
» Weiaht- - | comprehensive hard disk 

Weight: 1,0 fb. * One-year warranty utilities for MFM, RLL, ESDI, * 

120098 5'x5' Digitizer tablet ...............$99.95 | SCSI and IDE format drives. È 

Same requirements as EZ Drive. 
3 Button Serial Mouse Technical Library CO-ROM puts professional 
* PC/XT/386/466 and tech support at your fingertips! Complete data on 


compatible computers 
* Microsoft* Mouse 
compatible 
* One-year warranty 
* Weight: 1 Ib. 


104441 3 Button serial mouse .................... 


everything from main boards to network 
interfaces, Requires MS Windows 3,1 or 08/2 
2.1, 386-SX or better, 4MB RAM, 2MB disk 
space, CD-ROM drive and VGA graphics. 
Hard Drive Encyclopedia contains the most 


$8.95 | extensive collection of hard drive and controller 

TEAC. Combo 4X CD-ROM | 221° technical data available. Includes data not 

and 1 1.44MB ERE Drive technical reference guides. 

• 5.25" half 123060 EZ Drive software ....................... $29.95 
height 123078 DrivePro software.........................69.95 
internally 123051 Technical Library CD-ROM ......... 279.95 
mounted 123088 Hard Drive Encyclopedia............. 149.95 
drive lS a, oss T T 
connects to ай Јатесо Fast маци га Сагі 
CD-ROM EUN: * UART chips 
and floppy drive interfaces س‎ emulate 16550 

* MPC, Multisession Photo CDE, CD-DA, CD UARTS 
Interactive, video CD, High Sierra and ISO 9660 » 16-bit card 
compatible « PC/XT/AT and 

+ 150-600KB per second data transfer rate, 195ms | compatible Ч 
average access time » One-year warranty computers pu 

ail | * Siza: 5.8°Wx 8D x 1,1°H • Weight: 5 Ibs, « Can ba used in an B-bit system Serial anil 

124960 Combo CD-ROM & floppy drive ...$279.95 | With IRO 3, 4, 5,7 thige paraffe! 

— ee ГУ ee ee LO ports! 

9600 bps Fax Machine | VALUE + Three parallel ports 

» Tums your = * | * All ports configurable to IRQ 3, 4, 


5, 7. 9, 10, 11, 12, and 15 "ege C iA! 


олалар эү узшш. • Parallel ports are selectable for 2 z 
slot (non into an intelligent, б 
plain paper fax normal or bi-directional modes 
e The аго I РАІ machine «Weight 1 lb. » One-year 
be eit ad Ж ||, Prints high-quality 117971 Input/Output card... „$79.95 
faxes and 
ыр тру ика аа слог: Jameco Input/Output Card. 
• 12VDC 20 CFM airflow generated documents and graphics * UART chips emulate Pe 
* One-year warranty « Maintains a floppy disk copy of all received faxes | 16450 UART's 
» Includes fax forwarding, junk fax screening and |° 16-bit card 
124492 PC airexhaustfan................$24.98 | scheduled transmission * Weight: 5.5 Ibs. pl ie 
28.8 bS Гра | | 123131__ 9600095 tax machine... $49.95 tod "үст E 
| Data/Fax Gamestar Programmable . "iT T inos, ат RM 
Internal Game Controller (NEW | * Serial ports addressable to ары 
Modem E a » Works w/ any ІВМ == | 388, 2F8, E8, 2E8 parin 
» Data throughput up | | - compatibla with MS DOS |, т e Parallel poris addressable to 3BC, 378, 278 
‚жн z M » 
ned” E E Ud ЫШЫ WSs am ee 
„ 28.800 De (Data i 34) int |” relat апу keystroke : . P and panel brackets included for all ports 
М К PELIR rom joystick i ‚ Weight: 11b. * One-year warranty 
۰14400 bps group ах йн |, Program and save 104109 Inpu/Oufput сат... $59.95 
* V.42 / MNP 2-4 error control Á created game templates 
* 16550A UART b" Î |" Variable rapid-fire feature DataShield™ NEW 
compatible ag FE » [ncludes configuration Data Communication - 
* Hayes compa and game control 
e FCC class B, part 68 certified * Size: 6.5°L x 3.3W Line Surge Suppressors 
• Weight: 2 Ibs. rN e Weight: 1.1 Ibs. چ‎ БЫШЫ ара lines re = 
* One-year warranty * One-year warranty Configuration Control а үле qe 
124476 Internal 28800 Fax/modem .......... $179.95 | 124505 Programmable game controller......$19.95 against the effects of 
AMECO 1355 Shoreway Road Call for your FREE catalog а | 
EL D Belmont, CA 94002-4100 surges E у wiring | 
CTRONIC COMPONENTS which r cause 
“computer PRODUCTS FAX: 19800923796948 (Domestic) glitches, lock-ups, and 
© 1995 Jameco 11/95 FAX: 415959292503 (International) meme 
No Minimum Orde — New Hours: GAM - GPM PST | Lat. 
dni. i i Ethernet 10Base-T, R145 $29.95 


Ethemet 10Base-2, BNC...............29.95 
Ethernet 10Base-T, RJ45 

Token Ring RJ45.........................29.95 
RS-232 089 serial ports, DB9 ......27.95 
RS-232 DB25 serial ports, DB25 ..29.95 
Single and two line talaphone 

equip., RJ11, RJ45 (UL497A).......29.95 | 


* fall 
fOr à 


N FREE 
AS PRODUCT 
COMPLEAT GUIDE 
800-298-4727 


TOSHIBA . 


Tecra 700. 
BE Pentium ШУН peveeseor - Lastest лае Ў 
on a notebook! y^ M 
И PCI bus architecture (intemal &exemal E. x e \ | 
W 11.57, 800x600 high resolution displays BIG! і | 4 | FRANKLIN'S =| d 
Ш Optional 4X CD-ROM Drive (swap floppy 11.3" l « |1) KITTS =a. АЗАЛЫ 
Si 5 | | д - 


& CD-ROM) 


| u Multimedia docking station with PCI bus | Screens 


Built-in 16-bit sound, microphone, 


NEC Versa i600 


BE Built-in CD-ROM Drive! (Standard on some models, 


| 2 speakers & MIDI = tional on others) - 
Lae AiR. пи Fine - жа шү | = nbelies SK clo 
Pentium 120 11.1" Duol Sean 1.2668 CALL Жы | Versa 2 000 س‎ Шр Е, 
Penti 3" ium lon battery technology ays available — fes 
mL. 04 iid [2060 ШШ a Hc simple H Butin 16i t sound, microphone, MID! and 
Satellite 21 10/21 30 2 built-la speakers 
Ш 104" Dual Scan & Active d Шү able 14.4 fax/modem E — нЕ station with outstanding 
® Built-in AC adapter - small, sleek design me ызчы _ 
& reduced weight ч STR oe in | т m Р тее! MWh ۳ "E | 


ШШ integrated Accupoint - small, accurate 
& easy to use 


Pentium 75 T Dual Goon mm $3499. 
mmm 10.4" "Dui Sem 350MB 1999" Pentium 75 10.4" Dual an 54048 3799" | 
485034/75 9.5" Activa JSME 2299" Pentium TS 10,1" Active DADMB 3999 
AB5DXA/75 — 9.5" Active 350MB 2599 Pentium 90 10.1" Active ТОМЕ 46% | 
АЫЛ» — 9.5" Active 540MB 2799 Pentium 90 — 10.4" High Res. BIOMED 4799 
"14.4 fax modem nat bui n * Features buill-ie CD-ROM drive standard 


ti Extensa 450 
TEXAS Ш 10.4" Dual Scan & 9.5" Active display 
IN lidePad pointing d 
B Gli pointing device 
ыш... ات ا‎ 
® Built-in infrared for no-hassle 
printer connections 


Processor Screen HD Prite 
4860X4/75 10.4" Dual Scan 340MB $1769 | 
4860X4/75 9.5" Active — 340MB 2349 


Processor Screen HD Prie 
486DX4/75 10.4" Dual Scan 330M8 $1979 
4860X4/75 10.4" Dual Scan 500M8 2459 
4860X4/75 104"Adive 500MB 3059 


W Built-in 4X CD-ROM Drive(Swap floppy & CD-ROM) i 
(Active model only, optional on Dual Scan) = 

BE. Pentium 75MHz Processor 

Built-in 16-bit sound, microphone, speaker & MIDI 

10.4" Active & Dual Scan 

WE Built-in AC adapter - small. sleek design & reduced weight 

WE Integrated Accupoint - small, xen lo use 

Ш Lithium ton battery technology 

LJ Built -in infrared for no-hassle printer connections 


Pentium 75MHz 10.4" Dual Scon TN 53539 | LOC MRRP CUN TravelMate 


ue (ata ee H "mti 
Pentium 75MH: 10.4" Acive — 772MB 4389 еер [- ws 5000/5100 
` Satellite Pro 1400 е —. o B. 75MHz or 0MHz Pentium with PCI Bus to 
optimize Pentium processor performance 


Portégé 610CT ari 550 /550 CD ®" 1 sive ibo мн 
E Pentium 90MHz processor : Ш 10.5" Dual Scan display with 2MB Video RAM 
Ш 9.5" True Color display for optimum color [$E 7 PMH Pentium w/PCI bus & 256KB cache ш (5k colors an notebook display 
W Built-in 16-bit sound (SoundBlaster Pro BB Built-in 2X CD-ROM drive (optional on some modes) gg 1¢ hi! Sound Carl, Speaker Mi & MIDI 
ale. a Ш Built-in 16-bit sound, microphone & speak ! again a m 
compatible), microphone & speaker ilt-in 16-bit sound, microphone & speaker E Upgradable hard drive - easily add more storage 
BI Lithium lon battery technology Wb Integrated touchpad pointer bo SE coulis 
g Accupoint stick for easy contr Ш 10.4" Active Matrix display/10.4" Dual Scan = = sail 
| - lE Built-in infrared for wireless communications Built-in infrared for no-hassle printer connections | 


с 
nM 


——— Pentium МН: 9.5" True Color 720MB $4359 |] Pentium 75 — 104" Dual Sean ЕТТ 504%" Pentium 75 104° Dual Seon SOON 53479 | 
Portégé 610CT | Pentium 75 10.4 Dual Scan 524MB 2939 Pentium H M, Adive — 772MB — 4499 | 
€ PCs All prices subject to and do not include shipping. Al products or brand names are trademarks c Pentium 75 10.4°Acive 524MB 3519 Pentium $ 4" kiive 1.208 5299 
| Fer respecte companies RCs Сопред 44 St Martin Drive, Marlborough, МА 01752, Phone (508) 624-6400. | *@- ROM Drive is on optional accessory en this model 


ч ` V Lowest Price V40-Da Mone free Tech У Free Software ‘Free | 
at PCs COMPLEAT > Guarantee — Back оона ‘Support Installation Configuration 


CALL 


for 
g Guaranteed 

Lowest ЕРА 
hice! GOMPLEAT 
800-298-4727 


AST, AST logo are 
trademarks of AST 
Research, Inc. 
All rights reserved. 


Advantage етә чи, 
Adva P Adventure 


| * | Мини 
| | AX CD-ROM] NEW tor Windows ај 
i j Quad s ved (1 E ЕМ [ртт 
(Ascentia 950N в о-ва 
Ы 75M Pentium - for blazing performance кёк Answer SST, ЖЛ рест TE 
B iu Кі & [шй Seam [Lir ers by mode Call for details) 


Aptiva® Multimedia 


E Quad Speed CD-ROM Drive 

W 16-bit stereo sound - SoundBlaster Compatible 

18 Advanced Telephony - 28.8 fax/modem, full duplex 
quie phone, answering machine & voice mail 

| — Ш 50 Watt stereo 

| ThinkPad’ 701 MEW LOW B Built-in MPEG support for full screen, 

- full motion video 


Ш High Res displays - ИК] res. on netehook 0 Integrated Duran ponte эл " | ® Ш Over 40 FREE software titles 
Ш fail: in 16и sound, nicrophane & speaker E acuit ThinkPad LL 
Im ih iu [on ae teh hog B Windows ebon] cinema: ХЕК 


bi orna hazle printer connections E AST Works TE navipztion soft featuring “SPOT 
ы thi ael foc no hassle printer connection qur 285 oe 
ҤЕ SU ЖЕ 
rre IT HE Р TOLES AO Pri 
| Pentium 75 104" Dual Seon SOMA on ey: . = PARES. 
Penum75 10:4" dul Scan 800MB — 3589 dm hne ш р C 
Pentium 75 104" Dual 1.258 4059 мв (314) Pentium 100 1.208 И 
Pentium 75 10.4" Active — 800MB — 4699 әне (818) Pentium 133 1.568 3099" 
| 
| 
| 
| 


168 


t | Minitower Pentium 75 
ders 10. Т Active TTT 5199 Monitors priced separately 


үт КИЛЕ 10.4" Active S40MB 239 Additional Models Available 
104" Dual an ЗИН — 306 ThinkPad 760 P90 

tr 10.4" Qual Seon 540MB — 3443 Notebooks with 

T4560%4/75 104" Adve — 260MB — 3808 otebooks with a 


| 48604,75 104° kie ЫШ — 399 — 12.1” Active Dis splay 
41000475 10.4 Dual uan 72008 — 3843 ust announce 


[4375 104° hme 27248 499 — Call for Lowest Prices! 


DeskJet 340 
5289.99 


Pentium 75 — 10.4" Active 1.260 5189 ica cit *16MB RAM standard 


compan | 72 


HEWLETT® 
PACKARD 


HP DeskJet 340 Lm. Zo 
HP LaserJet Printers 

HP LoserJet SP printer (IBM, брот, 600dpi) . $879.99 
HP Loserdet SL printer (IBM, 4ppm, 600dpi) . ..479.00 
HP InkJet Printers 


ШИР LTE 5000 7 bí 
tc MI NE 7SMHz or 90MHz Pentium w/PCI bus & 256KB cache [al 

P B 32-bit PCI Local bus graphics | 
FT Ш SMBRMenp.to72MB | 
- Built-in 16-bit sound, microphone & 2 speakers. | 


Confira 420/430 


Product differs sightly from photo. MultiBay — holds CD-ROM, 2nd HDD, Floppy, Ex xz HP DeskJet 340 printer (portable) ......... $789.99 
Contura 420 / 430 giro I HP OmniBook 5000 wu ОИЕ Ж 2899 
E 104" Active & Dual Scan П Up to 135GB hard drives (2.7GB max. capacity) @ Pentium 90MHz with 32-bit PCI Local bus НР DeskJet 600C printer .................. 299.00 
Ш Fast 485DX4/75 or 486DX4/100 processors E Built-in infrared for wireless communications | B. 1.2GB drives available for high HP DeskJet 660C printer ................. 389.59 
E Optical trackball – smoother & more reliable B Sigt 5! NIME & Lithium lon heri (up o8 hrs.) capacity storage HP DeskJet 660Cse printer ................. 399.00 

[IE High capacity drives — up to 720MB ШИ пиш MPEG and TV ideo: уа И E High resolution — 800x600 resolution HP DeskJet BSSC printer .................. 549.00 
B Compaq, year wore mre Proc i on notebook display HP DeskJet 1600C printer ................ 1349.99 


Xl F ‚ Penton 75 IYq [mm ИТ am E Built-in 16-bit sound, microphone & speaker Home Office Products 
| ы ы Pentium 75 11.3" Dual Scan BI0MB ОШ |] peere &: 
Es IM Du Sn 4208 spas Tum 113, и уал ocessor Screen HD Ре 


810MB ШШ | N 
ABDI/75 104" Айе 420MB 3029 Peni 90. Мем бш CAL [| eum? 104 Ае — 1268 95909 „ыу 889 


40604,100 10.4” Dual Scan 720MB 2839 Pentium 90  104"Adive — Bl0MB m ШАШ ео M 
46014/100 10.4" Active 720MB_ 3499 ‘features uit CD-ROM di he Byte 11/85 


More Brand Names, peripherals and software asain we ой -624-6400 
available. If you don’t see it, CALL! ا‎ rena RA 800-298-47 27 


Circle 146 on Inquiry Card. 


Take the Reins of 


Consolidated Control! 


AutoBoot Commander 
Personal Commander 


The industry standard AutoBoot 
Commander allows you to 
monitor and control up to 96 
PCs or file servers with just one 
keyboard, monitor and mouse. 
For desktop control of smaller 
installations, give our Personal 
Commander a try! 


Cybex Corporation 


Slimline Commander 
Magnum Commander 


The most streamlined members 
of the AutoBoot family, these 
Commanders are designed spe- 
cifically for all your rack mount 
applications. Choose the 1.75" 
(1U) Slimline for 19" racks, or 
the 3.5" (2U) Magnum for 19, 
23, or 24" racks. 


An 


4912 Research Drive Huntsville, AL 35805 USA Inc. 


(205) 430-4000 (205) 430-4030 fax EU 


http://www.cybex.com/ 


Inc. Sun is a 


Company 


PC па gem trademark of International Business Machines Corporation. Mac is a registered 
trad of Com istered tra of Microsystems. Cybex, Auto 


, гед 
Commander, Slimline, 4xP апа 1xP are trademarks of Cybex Corporation. 


Circle 129 on Inquiry Card (RESELLERS: 130). 


AutoBoot Commander 
AxP/1xP 


The most advanced AutoBoot 
products yet, the 4xP and 1xP 
add multiuser, multiplatform 
and multimedia capabilities to 
the Commander world. Control 
PC, Mac and Sun computers 
from one location! Use the 4xP 
for larger installations; try the 
1xP for desktop control of 


smaller configurations. 
See us at 


COMDE Fall '95 
November 13-17, 1998 
Las Vegas, Nevada USA 
Booth #1 4554 


AKCYBEX" 


New Product 


M. S. R. P. 


New Low Cost 


*169 


Back up! 


Before all your hard work goes down 
the drain. 


Why risk losing a single bit of 
your valuable data when it's 
so easy lo BACK UP with a 
backpack 800TD printer port 
tape drive? The backpac 
QIC-80 800TD stores up to 
800MB of data on a single 
Travan TR-1 tape and uses 


all QIC-80 tapes too. 


No slots? No problem. 
There are no cards to install. 
You don't even have to open 


MicroSolutions 


lI Toll Free - 800.295.1214] disk and dis 


Please see us at 


COMBE Fall 95 


Booth $7135 


our computer. Plug the 
m Tnt 800TD into your 
compuler's printer port; plug 
your printer into the port pro- 
vided on the back of the 
tape drive (Windows™ and 
DOS backup software is 
included free). 


Join the backpack drive family 
today... Easy plug and play 
tape back p CDROM, hard 


ette drives. 


C HN Ot DO Y 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 • Telephone 815.756.3411 • FAX 815.756.2928 


Circle 135 on Inquiry Card (RESELLERS: 136). 


SciTECH 
SOFTWARE 


MICROSOFT® FORTRAN 
POWERSTATION 4.0 


Develop & run Fortran programs of virtually ony size & 
complexity with Microsoft FORTRAN 4.0; the most powerful 
Fortran development system for Windows® 95. Migrate 
Fortran code from other platforms with Bile or no modifi 
cation. Reduce code development fime with Маты! 
Developer Studio-the new integrated development environment. The professional Edition 
indudes ће IMSL°bbrories-nearly 1,000 mathematical and statistical routines. Call for 
upgrade pricing! 

Professional Edition 


& ae 
. vi! 
LI 
b^ 


bibliography maker that creates bibliographies 
in your word processor. Comes with o collection 
of bibliographic styles for more than 240 lead- 
ing academic journals. Choose from these or 
create your own. Flexible searching and sort- 
ing functions help you to argonize your refer- 
ences. EndLink, sold separately, imports refer- 
ences downloaded from online or CD-ROM 
directly into your EndNote database. Mew Windows Version! 


Windows, Mac price 


TECPLOT 


Interoctive, menu-driven data vivol- 
zation and plotting program far engi- 
| neers and scientists that is advanced yet easy to use. Integrates XY 
| plotting and 2D/3D platting capabilities. Creates and combines meshes, vector 
fields, contours, color flooded contours, scatterplots and light source shaded sur- 


Software бу SC&A in 1994. PostSaipt output. 


DH Té vei" 
CodeWarrior" 7 Gold 


Софа ног 


Development Tools! 


CodeWarrior allows you to develop applications for 68K and 
PowerMocintosh™, Magic Сор“, ond Windows 95" ond 
Windows NT'/x86 on your favorite Moc-hosted platform. 
CodeWarrior offers C/C++ and Pascal all on one CD with o 
single Integrated Development Environment (IDE). 

CodeWarrior” 7 Gold 
CodeWarrior” Programming Starter Kit .... 


best S. 


at great prices 


FOR 


faces. Handles multiple, non rectangular dato structures ond general 3D sur- | 
faces. Optional 3DY module adds volumetric platting. Selected Best Visualization | 


The New Industry Standard in Mac-hosted 


SCIENCE 2 


ee — 


| MICROSOFT® 
VISUAL C++ 4.0 


If you program in C or C++ & use MS-DOS*, Windows, 
Windows 95 or Windows NT", Visual C++” 4.0 is the 
product for you. Use features like the Component 
Cr Gallery & the Microsoft Foundation Class Library to build 
a} reusable opplications in less lime. Take advantage of the 
same integrated development environment (Microsoft Developer Studio) in Visual C++ 
4.0 and Fortran PowerStation 4.0 to do seamless mixed language programming. 

Retail product 
| Upgrade (licensed users of Fortran PowerStation 4.0) $349 


ORIGIN 
The Ultimate Solution 


First technical graphics software developed for 
the Windows environment. Recognized for 
being powerful and fast, yel easy-to-use. 
Features many graph types, point-and-click 
editing and multiple graphs on a page. Wide 
selection of math/stat functions induding non= 
linear curve-fitter. Forthcoming version 4.0 
Windows 95 compatible. Free demo disk. 


Windows price 
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MathType 


Upgrade your Equation Editar to MathType. 
Gel the full-featured version of the 
Equation Editor that comes with Microsoft 
Word and many other Windows ond 
Macintosh applicctions. MathType is as 
easy fo use as Equation Editor and you get 
Tof more features to help you work faster 
and produce better looking documents. 


To order or for more information call 


1.800.622.3345 


ask for our free 116-page catalog with 


more than 2,000 products! 
(M-F, 7: “om - 6pm GT) 


(Fax 312.486.9234, 24 hours) 
See us on the Internet! Our URL is http: //www.scitechint.com /scitech/ 


SuTech тооц tnc 2525 N. Eston Ане, Chicago, I 60647-2003 i 312.486.9191 
telen coll 1.800.622.3320 for о Confideniol Reseller Price Ust 


Circle 142 on Inquiry Card. 


HARD DISK EXCHANGE 


ORE (714) 505-3157 „ттт. 


Int'l Orders/Tech Assistance inquiries CORPORATE P.0.'5 WELCOME 


HARD DISK MOTHERE OARDS | 
CPUINCLUDED 


PRICES SLASHED j | 386 SX/40 ......... -— -—— $89 


486 SLC-33 ....................... $60 
P REN sso Micropolis 1355... $994 57-225 20MB................... $39 / SCSI — $149 uva — Abe 
sw... $60 // Micropolis 1558................ $109 ST-251 40МВ....................... бр cu] Chaos... н Bee o^" osse $149 
1200B. n Фоо ХТ-4380Е ....................., $129 ST-151 A0MB..............- $129 S ON Ea OPA $179 Pentium 100 .................... $599 
210MB ................ $129 + تس‎ чэ ee esses a errata sao TUM نے ا سس‎ € s Quantum & WD Avallabie Pentium 120/133 ............. Call 
uw Saaga Conner & Maxtor Availatle ST-238R 32MB .........-- $59 " _ SPECIAL /// 
LOOKING FOR SOMETHING SPECIAL? ST-277R 68MB .................... $99 FOR "HARD-TO-FIND HARD DISKS DX4-100MB with 256 Cache, 
rec) XT-2190 145MB............. $209 CALL JIM OR MANDY Fan & CPU .................... $229 
NEW HARD DRIVES | 2-5" Notebook? CP U | DATA RECOVERY 
^ — рЕ-35" — Drives 488DX-32 .......... $59 
S40MB .................. $169 40MB eee $79 486DX2-66 ........ so daar: iot ann 
Ө5ОМВ............... $199 65МВ........... m $89 486DX2-80......... $79 Ba er eyed in na 
P^ ыш S249 120MB -$150 488DX4-100 ...... $89 Call ron tsrimaTE [ere 
SCSI-4| 250MB „азов вка Ф199 Pentium 90 НИР $329 OR ESTIMATE BMB - 72 Pins AtedGedesnssnsanesee 
B $229 ЗДОМВ................. Pentium 100 .... $429 No Recovery - No Charge 16MB - 72 Pins ................. 
p OSGB "eaa SAOMB $399 150/433 Ask for Jim, Malt or Mandy 32MB - 72 Pins 
(ИИ... mod, a O CALL CALL FOR CURRENT PRICES 


a Maxtor. ч MO БҮ for 
инини _ Math со. I WINDOWS 95 


napsabczQgeE4qNOQPbuese 


MEMORY SIMMS & HARD DISKS 


CUSTOMIZE YOURPC'S ШШ [ CONTROLLERS, ETC. | Call Perry, Mandy or Matt 
PC 486DX2/66 f PENTIUM 100 BE tr (714) 505-3157 


Fi | 3-99 For Adults Onl IDE SBIR eene $49 - 
О MiniTower ‘Û MiniTower > SCSI ВВ... IBM PS/1, PS/2 CORNER | 
L] 200+ watts p/supply О 200+ watts p/supply 85116 BR ق‎ $89 Contact Jim or Mandy 
Û DX2-58CPU L] Pentium 100 CPU ESDI 16 Bit (300MB) .............. $49 | | | | 
О M/Bwith4 VESA, = A ا‎ ESD! 16 Bit (1GB) ................ $149 SPEC Py]? 
ntroller 
O IDE Controller wie s Ae pci pni IBM шш ч 669 - м Models 
serial, 1 parallel ports : ' sims On Y - Limite Qty. 
Г] 8MBRAM 
- О 2MBRAM „фк os SRAM/CACHE MEMORY 
© H Sota Disk п ТЛ M 32K x 8, 64K x 8 & 
" One Year Warranty ÛJ t6bitsound card 128K x 8 CALL? га -a WD -3158 
[Z]Biaossindbis Pride Û 1MBPCIgraphics card сөнө» 
[= LJ CPU cooling fan MONITOR -.28DP Ask for Think Pad Memory 
$499 1 
(Л ONLY L] 101 Keyboard 1 " & Value Point Memory... 
> While Supplies Last А a ET 99 | 14" - 1024x768 | | -~ We Сату PSH & PSI2 Keyboards & паре 
ы aL DX4/10C | |! coor $1 79 sval TAPES, CD, EXT. HDD | 
Q ] Mini Tower TES 2 4/ 100 | Ext. Printer Port Tape Tracker 
a PE т ACTER SYSTEM 250MB ..... $199 
DX4-100 CPU Misers cial | 
«у осонии pe NOTEBOOK E —— o aits $229 
2 serial, 1 parallel ports Û MiniTower A i oa $299 
L] 4MBRAM L] 200+ watts p/supply $399 Ext. Pri p 
L] 2FD/2HD Controller L] 2F/2HDD Controller rinter Port ................... $499 
E rp AE. CREDIT CARD speed CD ROM Kit (Ii)... $199 
О 256KCache Û Motherboard и | Арат н а нн 
c 256K VGA Card п w/486DX4/100 CPU ALERT! For Customer Service Call between 
“шы abore Beware... Fraudulent 11:00 a.m. to 3:00 p.m. PST 
= — 0 — - = —- or аи at (714) 505-3831 
ONLY INTERNET: ashtekeAOL.com 
ronuenzLy $ LimtedQuamüiesOny | -35 convictions pending. 


EXCELLENT PRICE I! 


800-801-9400 714-505-2693 


Cail Toll Free for Orders Only ASH i EK ING. FOR FAX ORDERS 

— 2600-B WALNUT AVE., TUSTIN, CA 92680 American т DISC@VER 

VIS А = THESE ARE CASH PRICES & SUBJECT TO CHANGE WITHOUT NOTICE. >= 2 Minatti Syste o ard 
LL. SHIPPING BY FEDERAL EXPRESS AND UP.S. C.O.D.- (There ia a 20% re-stocking charge.) a 


Circle 150 on Inquiry Card. 
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FACTORY ae 1-8 bi WARRANT? ш 
$134914 1345 EX 4148-98 
9136624 rer 14MS 10 172 327 
5158592 EMS 1105 у 209 359 
тэтра 10508 IMAS Ш 249 ور‎ 
51317 IGS TONS RD ча 
StiJe TIO з Wu; ыз 
SIME 2155 IMS Ыз? идә 
$143 i553 WMS PCWP 1160-1475 
ST!52308 4208 OMS SCH? tote 1134 
$1410800M. 9068 MS SCS 23282479 
fI-BARRACUDA +7708 APH WI UT 
BENSON 2169 BMS ЯШ 819-:074 
57141509 4208 BMS BCR? 128-534 
| 


ма 


FACTORY MEW 2 TEAR WARRANTY шт EXT 


MASA  473M8 {MS DE poro 
rS MORA TINS O 170-300 
M'ü*QAV BSI тм 9 4345 
MTlz004V 1209 TOMS Кє 266 4'^ 
M?'tboVAP 1668 1745 AN 4X 590 
MATERA — 540MB ASS ^ OE 1-85 
МУТА — 5AUMB SSMS BLS! 345-465 


REW-1 TEAR WARRANT? ШП 
СР ГА IME 13S ЕН $14! 297 
CFSASA EDME 10025 IDE 197-142 
CISITHA *30B "OMS ZU 574479 
(Кїч TUE WS Sw? TENN 
CIPI 2168 ФЫ$ 77 7 (DEM 
CMOS 2168 М5 M TÒS сае 
(1Р42075 4268 MS SOUT 1045-1120 
NOTEBOOK HARD DRIVES 
DENEL] TEAR WARRANTY 00 2.57 
UNTIL IGM 15М%$ Ls! 4198 
M2 TC OMM LL nee 
re Loe AS RN O9 
мига; 5 15M5 си ыў 
Matie BIN taai БС аә 
NIC — 1388. 13€ ИЧ о 
! ah 
IBMHONS20 520MB OF 3490 
wh € blee 
QU улс: 
$19!45AG PSUR MS BI4 
57915680 tarita бмк 
91928546 HIVE ИТҮ in 
57055786 — 455ME EMS 3 
51905486 574MB Ms — 408 
Quantum 
рүгерат 256MàÀ 17м5 DL ы 
Dvsi4dAT  514MU UM i j 
0534 {НА 640M0 IMS 7 
iM A giomi ITM шг is 
1384 10868 1748 IOI 4 
41 341MB IME SCS {93 
т%ї4 %14м9 178 SCS 320 
с А 350M8 FMS {258 
CF = Ma. = UMS 322 
ITS r J 
M2637T ne (мБ £255 
] | d i | elg | . | X 1 "n € 
1 44M tro 
1 M8 49 
DUAL FLOPPY 1 44 À 12 n 
A E | т | | | | л , PS 


ai 4 


Le ГАРА PST 


3$47 OA 2058 TAPE iT TAT $7m-en) 


354808 21-808 HAPI NT EXT fy» 
CTA a-TéGB TAPE INT EN toS 1199 
АМЫ RIUT DAT CART (1$ Ра] 1 
ALI "ЫТ DAT CART [1/5PAK) 3 49 


3.5" $ 25° CONVERSION KIT 
COLORA 


Ф A M. 


M ЕМО ку SYS 


Jumbo 350 ктш! . $149 
Jumbo 700 internat. 200 
Jumbo 1400 irtarmal M? 
Teather parali port $5700 29.380 
ED XA "UTE 
P mM i w] 
4200€ Р 1099 
tion KE. INT.EXT wie 
5505 ФЕЙ ТАРЕ WT. З 2025-2579 
OSOAN 3408 ТАРЕ INT/EXT 2200-2498 
ү ) N | M m А К 
300 2 0GB TAPE INT/LXT 1549-949 
4-805 ТАРЕ INTAXT . 099-099 
34000 4-BGB TAPE INTEXT 999-1009 


SPECIALIZING IN CORPORATE,COVERNMENT 2 UNIVERSITY MEMORY BUY BACK PROGRAMS 
-320-3406 | ix 
215-928-9407 r^ 


i ana 
тата 

1736 77-26-15 

Titi aE i 15 


crus 485 
rE NIME 


30 PIN 
nu 
114-106 8-71 
414 EN 
rcu 


DRAM n 
SRAM 


1-800-636-6792 


11146 7-0 


DYNAMIC RAMS. 


sar sooo sr. PAX 1-215-922-0116 


$349 
Im 
mi 
M 
799 
PS/2 INTERMAL DRIVE vy 
— 
FACTORT ИГИ-З TEAR WARRANTY (ИТ EXT — 39.8323.39-2395.25-8010., 25-288 
03727 зл IMS DE 235345 210M8 IDE 1242 
Diz? 16A MS SCHO 295400 др IDE 2700 
encanto. h AONB IDE 349 
1 "AT, | d |] a ? ~ 1 0GB WE ш 
= = | 
FACTORT WEW-6 TEAR WARRANTY INT EXT B. TARDAR | 
CIA 1 MAS 795 = - 
MOTTA En] eni 51 3 Es ices INT- EXT 
d D SUMA Кыз priino SIME MS BES 265-38 
wart GH ARS SCSI 980-1044 +068 TOMS $CSt 599-724 
метаја за "MS быт тшп $0468 75M5 SCS! 1300-1425 
ME AAW BAS SCSI? 1139-1219 425GB 11М5 обы 2149-2274 
1991 — 9004 sas SCS? 2119-2294 IIMB — 12MS (DE 240-10 
MC4221Av T0508 83$ SCA 6701020  728MB 2М5 IDE 325-475 
MCigMAv 3008 IIMS SCSLAy FEI 1 0568 10445 IDE h&9-710 
CDA ажа 35MS SCS-AV 103) 1399 өр | 
MANAY FGA CS CSA 27'92344 dilaijtia | 
= d t gitar | 
M. — " 
whe \ FACTORT WEW-2 TEAR WARRANTT INT 
- —_  05Р1107 168  95MS SCN Fri 
FACTORY NEW-3 TEAR WARRANTY INT EXT ба 5 AQ 
WÜACTA3O GIOMA 11405 DE $189-119 1 4 
WDACTAS0 бмр  1OMS IDE 190-349 1 : 
WOACTIZ00 1 208 TOMS ПЕ 738.438 
WOACIIEQGA 14G8 OMS IDE 469-610 
FACTORY ИГИ-® ТІЛЕ prt {IT 
M2084 SKB tIS OE 109-319 
ORIS 3308 AS CN 190 305 
MICS тй UN SCSI 345-070 
М29155 2168 2345 SCT 723-450 
мрэ AXA BAS SES 999-1021 
r| 
SA! ] = 


FACTORY NEW-2 TEAR WARRANTY zo 


" 


SATAMANA — 1; OE  $215-355 
SATVIMMAT паса TIMES tox f 1 
SAJIJT4AA TIGR 1; Of 75-265 xU n 
545162441 664 US Ct CALL | 


1 


EMOVABLES/OP! 


REMOVABLE CARTRIDGE DRIVES 
ТОКАН INTERAALTYXTERNAL РОА PC. Буг 492 


TOOMOÜ EXT (OR MACINTOSH, 
ITMB CANI SOLES S Раск 
222 PARAL PORT " 
тома миц CE 


xm 
CARTS AIMN TUUS ОЕ АДА 70049. 51087505 


5700 POOR INT TXT 


— 


+++ GOTH 


LISTED BELOW 


ALR: APPLE-AST-ATAT 


gO : COMPAQ DELL DICITAL 
Р JI 3l EPSON: КЕЕ 
Б: Е" HEWLETT-PA ARD . 
путан тред, OPTICAL DRIVES BAT LEXMARK: 
LECER 2 Bes 
рети ч "PANASONIC ` 
230MB CARTUDGE 7-РАСК 12% & PACK 129 
' 1 tf nM F Pm Í T1 €—B سا‎ 
NE iad Al, ice mum | 
Termaat Keyboard. $135 
(ята MCS ance: prem white 3 
T ЖОП) amber green whiz = = 
Lira MECHO 14° eor 449 {| | { » |* |+ 
Wyre 60 amber. Queen white 37) | Вы Ё i 
Wise 160 amber grea wide 389 = 
Li «а = « ] m Ы 
= . 4 F1 i | | 
FOCUS 200) ACER "S аа sH 
FOCUS 1000 REYTRACK TE +--+ ا‎ 
OC us $300 PAOGRAMALASLE 65 eters Pe oa ‘am GA m 8 = 
— TN = ТРЕ 
| - -a7 ILS а 4 j b 
SVGA 258K . 
божи SPEED PARALLEL PORT CO OM DANE эю ae "n 558 
DSAUTEDRV32 4% ..—— 12% SVGA 1M3 VESA Кез bus 98 
DSKTTE ORV 1 4 35 179 ory 
Бараа 75008 ТАРЕ ORNE из 2 
BACKPACR DOMO TAPE DAVE apy — 
BACRPACR £208 m = -—— кор = E 
н r PO Super YGA 1 Um 125 
Г à Д СІ = { a Y = |. 
Е ГТА 4 mem сотан 
Вагоочё 0 MB DA 345 ОХЕ 54 HR HEPO 
Hernou 1 MS interna! SCSI avg (DE BA ғо ney ME د‎ 
Berrunotb 150800 tasca: DF 389 GE #4 Риу 1908 4408 VB PCI bog159 
Berane TION шег SCS 474 crag 128 «MP 950 
Borma Г УММИ transpr tanie - 474 wragire1tzi Pro быб т? 
00 МА 1508230448. Ca TEJE 99 . : J 
ы à & D gea 3-2 1 Е 
4 SVGA IOGA A SEA A Ê VOA Cre D 
Прессе 420841. arg йа ee ы 
Tape Dis ATOMA Parcel Port M9 EAM 
ape Sew 840 ii. 
45200 Python ТОЙ up o 1S ке. 49-1338 — Pre (M БА m^ udi g 
335410* Python 768 Turbo 22М me nt... 1059 Seah 64 DRAM IME VL TOL... 149 
AXPUNP. Python 4 (GB SM sez ext JT Steath £3 CRAM РАН ҮН 198 
АЗАР Python 4 RON wcomptMB Cane 1209 Staath 64 VRALI MB PCIAA S 33 
ECT Pon 458 Tato rt ed BT} Siam 54 VRAM —_ — чэ 


и-ни 
111-41 73-43 
TE ED | отини 

үгү 
меи [231s:1125-43-7-9 | иони | 215- 


HAN- 


PIN 
DR-TA 
И-ТЫ 


una |FAX: 


922-0116 i 


1 


256136. 


SOR A 91 Lu р SIPF 
72 PIN/36 BIT PARITY 


FACTORY NEW-8 TEAR WAMANTI INT-EIT 


CTIA ТН 05454 Ы 6315-5479 
C2490 ?*68 195 LC 290-1124 
Chi an 

MAVERICK - 2 TEAR WAR. IMT-EXT 
XOSAOMYVA SECM 14MS WE $185-329 
фм $40MB 14M$ SCR 176-314 
UGQNTNING - 2 YEAR WAR. INT-EXT 
MAMTA 54064 TEMS И $189. 333 
FUAT SKE 1105 гу I: 324 
JOSIA — ?30MB JIMS (4 185-313 
TEAS КМВ TMG ECG 222-1 
FIREBALL SERIES - 2 TEAR WAR, INT-EXT 
SNA зыма 1705 UN UC DW 
BOS OM JMS (Som? 379.94 
FUSINA 10000 UM (И 24-18 
MO&NBS 10808 17€ TAO? 3945 
TRAN BLATER SERIES - 2 YEAR WAR. INT-EIT 
QU47CTHA алма 1295 IH 145-270 
JOOTA 42098 12M5 FICHT 4104-304 
MaGIMA «BSCR WMA OL 100-474 
JOASOTHA HHMI 1?MS FHC 239-394 
اس‎ scu 2 ee STUAA WAR. IT-EXT 
EMMHONOS 1068 AGMA 3¥ 569.691 
[РГӨ 2188 SMS 25 62% 014 
CAPELLA SCS] SENES + $ YLAR WAA, {XT 
WEN рон AMM y бан 


anas ECD 2 CEMEL - 8 TAB WAR. 183-007 
MPS 2160 AMS TIA 827 4 
CAANG PRO SCH 2 MEES TAA WAL 907-07 
FMS 4368 BOMA тозон ро 1124 
GPHJOIW 4308 AGMA PWR 1709-1424 


15 | 

TOONS $ SIMM 16 | 

30 PIN NON- PARITY/B BIT | 
5.0085 SIMM | 


] il) SI { | 


| 
П | 


ХЕТ 51 158 | 


ШП, HS SIP 3 


la 


ETTET hh 
35-208. 70N$ 35 
MB-TONS SON: S15. 
AMB-7982 URS MAMI 78185 
E-TOMS SONS 230150 
MB- TANS GENS MAJOR 15 107180 ] 
ЯТІ. ТЕТ 5/5005 Е 535/548 | 
BMB-TOR Ms WAJOR — 850 1/660 | 
-32M ne TONS SON is 3225/1278 | 
8-708 (SENS 2585,25! 5 


=== we BUY EDO M MORY 


AM ne 


190/390 | 


DISCOUNT 
пикае 


чин кт А, —=_ = 


== — — 


mi . 


WORLDWIDE 
TECHNOLO 444 | S 


437 Chestnut Street, Philadelphia PA 19106 
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25 TEKE 71 13087 
13! fj! G^» IH и? i 
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"+ ET JJ | 1 
وا‎ ч LAST WTI 
| | |25 333! ПАК 
r түүт Y 
FACTORY ШИ TELE WARRANTY 
COIN ую сМ 35 
O esa 
QU oie 
FACTBET MEW. Мад WILALANTY 
SISH 21059 BRIS 
ПЕЕ 43d ЭМУ 
$T15150w 43M BMS 
StarORDOW FOGA thes 
£T1515mw) 43508 ans 
STA THON 9OGB 11M9 
AAU Ro yk 
а оташ) 
[i ГЕ YEAR WARRANTY 
мыз — 20: 85M5 
MCT aw а зохи В 5А 
мет өү у 1C TOMS 
MCI SN WAY 3 0568 а MS 
1àL124JWÀV 4 XA ESM 
MU TIITWAMY 9 10GA том 


"at m tut $ S$ HIF Drives tor paralel ы 
Мал Ht toe 5 5° or 1 5" Devices agar 
нал Hit fo Jor tur CD BOM 6 w Aadio Jacks 


BAG Wii Тага d $° НЧ Dieci 11 
Җай AT Tang: 3A" Eve Cant а'1тт cata 9 
AM EON Lco $5'11^ Deve . 10 
ba PR er 17 PM си {ГТ P Decus By!) 14 
5 PI Doutta Fo] М и n fer Deces 1i n 1l 
4 PIE pk не d HEC CERE Dewees 1 faq) 34 
arera Dace Fame ke ) А” rO OY a E 


m 
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2 
MAH [kuite Spend 2060 Гг 
RHS Guat | 1055, ris 745 4% 

PLEXTOR 

PA-AICS 4-50 256 Cache н toe Et $319-449 

PRAIES 4-Speed. 1M8 Cache Kata 395-525 

Hee: M fuera 4-5рева 1MB Cache 523 

CHAM Eu 4 Speed, 118 Cache MAC 529 
artus ка 6-Speed 2 56K Lace 
| 


479 
Coss ped 1:3 bate 1:7. 
CDE C A Li ind 
САМС гк om Soned v3 fat EX $*89-325 
E 


COUME TX WEd —— ——— . BAN 

CDU-^58 5с 2X tae Ext , Y 

COW 76s $651 4X tta 

COTO IE à ta 

TOSHIBA 

Ma! Slí [X eterna Externa) 309-453 

XMS Y 4 Qrt $peec OS vx Exe 199-49 

Ch sag асе Quac 4X ЕМ $e 

CF WA CRETA рал E. usen 233 
Е | wad [1.71 «4 й А + ч 
SCSI-IDE CABLES 


HARD DRIVE EXTERNAL CARLES 
Сън S 80 TO SCS 

CENTROS, 3 ы} TO MAC 25. PIN 
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Ct ТЕ S nO TOU CENTHONKCS 59 3J 


dam ve 
> 
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Оф 50 TO itki & D8-50 ТО O9 50 ТАЛ 
бй TO UCA "ul 
FAST МАГЕ 575148 TO CENTRONICS оп 
65 Pu WX» TO WIDE ЗЕТ GFT NTO 

HARD DRIVE IN NAL 
SCH Аз Ih бшм 25504 DEVICE — 1014-17 
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ا‎ FAST ЄЙ Inh WIDE S CONN 4 DEVE — 16 
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T SEIN P= | 

"T J pP Г 
ja DOUCS 

брге 15 471744 dnt $9) 119 
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T, EDUCATIONAL, CORPORATE 
& INTERNATIONAL ORDER SPECIALISTS 


215-922-0050 EXPRESS international Order Line 

+ 215-022-3640 EXPRESS Technical Support 

© 215-922-0116 EXPRESS FAX - Dames 

- 800-636-6792 EXPRESS Order tine - TOLL FREE 

: Dedicated to serving Purchasing Agents Worldwide 
—— Open Accounts for ni! Fortune 2000 
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 AutoBoot Technology in a 
New ‘Slimmer’ Size! 


Ш Control up to 96 file servers with just 1 
keyboard, monitor and mouse 


Ш AutoBoot™ feature boots all attached 
computers without user intervention 


Ш 1.75" unit fits easily into your computer 
rack using a minimum of space 


Ш Push-button and keyboard controlled 
scanning standard 


Ш Control all computers from a second 
location up to 150 feet away 


B Supports all 100% IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 


Ш Rear peripheral access available 


See us а! 
COMOEM /Fall '95 
November 13-17, 1995 
Las Vegas, Nevada USA 


BOOTH $L4554 


SLIMLINE 


COMMANDER" |500 
CASAN a oa CYBEX™ 


4912 Research Drive Huntsville Al 35805 USA 
(205) 430-4000 (205) 430-4030 fax 


http://www.cybex.com/ 


IBM, PC and PS/2 are trademarks of International Business Machines Corporation. Macintosh is a registered trademark of МЫЛ. can puter, us 
5un is a trademark of Sun Microsystems. Cybex, Commander and AutoBoot are trademarks of Cybex Corporation. IE. ly Wl " E "a nu M A 
‘Dealer Program Available | | 


Made in USA 


Circle 131 on Inquiry Card (RESELLERS: 132). 


BIA: Your Loach 
to the Internet! 


Give BIX a try with our new 5 for Free Offer! Join BIX 


ч ©, today and get 5 hours of evening and weekend access for free! 
К hi | Take the rest of the calendar month to explore BIX, and then 
1 lirs für. E continue for our standard $13 monthly membership fee. 
سے‎ Lf rp Further details and compiete rate information are 

| provided during registration. Using any communications 
program, dial 1-800-695-4882. At the “logon” prompt enter bix. 

ry Then at the "name?" prompt enter bix.byte39. If you have any 

questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


TT TT 


TIT 


Under іла 5 lor Free plan, daytime rales (S3/hr.) apply tor access curing prime lime hours. The 5 for Free offer is vaid for [first-time members only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If you can Hack If 


The Micro International 7600 Notebook. 


THE BEST NOTEBOOK VALUE 
COMES FROM HOUSTON! 


Brilliant 10.3" Dual-scan 
“Raw power is just the. ~ . Passive Matrix Color 


Wr. of what =m screen (Active Matrix 
get nor only | - also available). | 


Built-in multimedia speakers Í 
for the built-in soundblaster + MHZ i 


compatible 16-bit soundcard ! 


| Two type ll PCMCIA сага = == — = Mic in / Speaker / 
slots (equal to 1 type 3) ————— ЖАЛИЫ = Headphone out jacks 
at FELEI а | 
340mb removable local bus | ү ^ Pit) eee 3.5" floppy drive 
HD (up to 810mb available ) ABB" 
ڪا‎ ' | = > Sa 19mm trackball In 
just the right spot 
8mb RAM (up to 40mb using 
user-upgradeable modules) | — Dependable 
and 256K L2 cache! — | NIMH Battery 


A focus on service and support since 1984! 
We give you free lifetime toll-free tech support. We preload the latest versions of DO! | : 
and Windows for Workgroups, including all video, sound, and PCMCIA card utilitie: 
Our | Year Parts and Labor Warranty* includes an outstanding 48 hour warranty se Vic ce 
turnaround time, proving that we understand how you depend on our products. . Our | 
30-day money back guarantee is ргећу simple: you get a refund* if you’ rer not satis fied — 
for any reason. Our RealHelp disk included with every notebook allows u 5 to service © 
your technical configuration files by remote access. Our 48-hour+ exte ve bu urn-ir 

and testing period on every single notebook, before it leaves our fac lity, « 
absolute minimum of failures in your notebook, Anything less is just not ninti - 


*Optional extended and cross-shipment warranties are also available. 
Shipping and handling charges will be withheld from all refunds. 


æ 


| Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 


Full information (including specifications, all options & prices) available by fax or mail on request. 
Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 


"Pentium is a registered trademark of Intel Corporation 


-800-267-5667 


ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


[ Our upgrade experts have detailed configuration їчен Е: Lem of computere and printere, from the 


oldest to the latest modele. We provide you with an "Easy Upgra 
| le Your System Memory Features 4&• How Much Memory You u Really ze 

q <. The Most Cost Effective Upgrade Path for Your System 
| First Source International takes the confusion out of your memory purchase. 


PERSONAL COMPUTER MEMORY 


Take advantage of our service and the savings! 


a у you with the following Information: 
‚ Memory Products Available for Your System 
e Your Systems Minimum and Maximum Memory Capabilities 
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‘CALL FOR ANY MEMORY: 
: UPGRADE NOT LISTED | 


We Sick memor ме E Пеги ef Computers & petes | 


Call the Upgrade Experte 


ORDER TODAY! 800-539-9866 


Circle 133 on Inquiry Card (RESELLERS: 134). 


WE SET THE 
STANDARD! 


Memory Guaranteed - 100% 
Compatible in form, fit & function 


bu 


On all Parsgon Memory & 
Kingston Technology products 


? 
à ? 
d J 


All products user installable, 
installation instructions included 
with most memory products 


pa technical support & direct dial 
lines for immediate response 
Сан & Еее! pricing, 
special volume pricing 


Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 


WHY SETTLE 
FOR LESS! 


HOURS 
Monday - Friday e 7am - 5pm, PST 
Saturday, Jam - 3pm (orders олу) 


(RE a 


a E 
© Pare Р 


MAIL OR FAX ORDERS TO: 
(714) 448-7750 * FAX: (714) 448-7760 
Compuserve Address: MHSSALES@ SOURCE 
First Source International 
7 Journey • Altso Viejo, California 92656 


Single Board Computers | 


= س‎ | ie fjr; | 


| «Pentium PCI/ISA CPU cards for processors up to 120MHz. 
¢PCI/ISA Pentium boards with on board SCSI-II, Enhanced 

| IDE, High Speed Serial Ports, and Enhanced Parallel Port. 

+486 CPU cards available in both ISA and PCI/ISA bus. 

4486 computer boards with on-board VL SVGA & optional 

| SCSI-II interface. 

| ¢ISA or PCI/ISA backplanes from 4 slots to 14 slots. 

| e Complete custom configured rack mount systems available. 


Complete line of 
PC Rack Mount Products 


Enclosures Computers Monitors 
Keyboards Custom Designs Printers 


Visit our Web site for product descriptions and highlights at: 


or e-mail us at: rei 


= 


RACKFAX™ 
(408) 734-9374 
Fax-On-Demand System 


Call for free catalog 
| о Жуу At Жул. EP | 


RECORTEC, INC. 


1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 


Circle 310 on Inquiry Card. 


Advertisement 


Fr 


WU LAMP Ш с: 


Rack Mount Enclosure with TFT LCD 
The RME-180 8 slot computer enclosure 
features a built-in 9.4", 4096 colors, active 
matrix TFT LCD display. The display which 
requires no special cards or drivers, connects 
directly to standard VGA cards. The 
enclosure contains a 250W power supply and 
is supplied with equipment slides. A 14 slot 
version (RME-184) and complete computer 
systems are also available. 
RECORTEC, INC. 1-800-729-7654. 
Circle 307 on Inquiry Card. 


Rack Mount Keyboard with Mouse 
The RMK-111S industrial rack mount 
keyboard combines a reduced width 101 key 
keyboard and a 400dpi serial touch pad 
mouse. For maximum accessibility and use, the 
mouse is centered between the "G" and "H" 
keys. A palm rest is built into the keyboard for 
a comfortable typing position. The RMK-111P 
with a PS/2 touch pad mouse is also available. 
Both models are only 1.75 inches high. 


RECORTEC, INC. 1-800-729-7654. 
Circle 308 on inquiry Card. 


Rack Mount 17" Ultra VGA Monitor 
The RMM-237 is a rack mounted 0.26mm 
dot pitch 17" Ultra VGA color monitor. The 
rack mounted monitor also has a FST, dark 
glass, non-glare tube and INVAR mask. It 
contains a microprocessor based digital 
control system with a maximum non- 
interlaced resolution of 1280 x 1024. The 
rack mounted frame is constructed of rugged 
14 GA steel while the back of the monitor 
is fully enclosed in an aluminum housing. 
RECORTEC, INC. 1-800-729-7654. 
Circle 309 on Inquiry Card. 


Circle 147 on Dens Card (RESELLERS: 148). 
lefacto RAID - " : i А i M | 


* Fast & Wide SCSI II + Downloadable flash firmware 
' RAID levels 0, 1, 10, 3/5 * Remote alarms, configuration 
& monitoring 


Discover the best RAID price/per- — 
formance in the industry. Raidtec 


; | * Programmable RAID Level 
is the affordable, open, SCSI-to- | selection ' Environmental sensor ports 
SCSI hardware RAID solution for ' On-the-fly hardware parity ° tet Replaceable” disk drive 
generation eliminates read, ays & power supplies 

complete data protection. Ideal бону, write-back лера 
for mission critical applications, performance overhead er liis Т 

A à ; ; . ate load s ower 
document imaging & multimedia. | = a or a; унта T 
It's time to re-visit the if | bim ¢ read & WEÊ LCD control panel status 
ultimate in high- MITT, mins ЕМУ... * Rackable, display 
iii ın "ual B a wean stackable See us at COMDEX, booth #52661 
| 0 ма ы tact | و‎ = E THE STANDARD IN ADVANCED Mass STORAGE SYSTEMS 

ж дес е alll + Raidtec USA Raidtec EUROPE 
nalatec at 105 Hembree Park Dee SulteC Glen Mervyn House • Glanmire 
Dom) Roswell, GA 30076 Cork, [Ireland 
Tel: (770) 664-6066 Tel.: (353) 21-821454 


FAX: (770) 664-6166 i РАХ (353) 21-821654: 


: ul IM 


moe COMPUTER CHECKS oun 


CONTINUOUS FEED CHECKS AND 1. Enclose reorder form or voided check from 
CHECK SAVERS ALSO AVAILABLE existing check supply, noting any changes, 


| 2. Include deposit slip from existing check supply. 
AS LOW AS $24 ,95 3. Enclose payment check. 


4. All orders will be shipped within / working =a 


CALL: 1-800-239-4087 | өш. j 5. Complete the order form and mail with items 1,2; & 3 


Designer Checks * Р.О. Box 13387 ° singh, AL 35202 
FAX ORDERS: 1-800-774-1118 


(PLEASE CALL FOR A FAX ORDER FORM) ORDER FORM — r Y val P1120485 


v^ QUICKEN - E JE | Software: Version: 
v SIMPLY MONEY 5 = if \ ; 
v MICROSOFT MONEY A Р f - Start my checks with number: 
v. MANY MORE! ت‎ Ss MU (if not given 1001 will be used) 
: - О Singles О Duplicates (call for prices) 
LASER AND CONTINUOUS FEED „== (<. Pick ONE Color: О Classic Blue О Tan O Classic Green О Prestige 


CHECKS AVAILABLE IN: | 
v BUSINESS SIZE Laser/Inkjet Checks = ES 


v. BUSINESS SIZE with Voucher e E Business Size 559.95 | $68.95 


v WALLET SIZE س‎ ——————. Business Size w/voucher = 95 m 95 579.95 [$128.95 


Avallable In Singles and Duplicates. | Wallet size 


Choose From 4 Stylish Colors! ج‎ Continuous Feed Checks — 250 


| . Fi рек: Business Size $26.95 $57.95 
= сес” к= Ex 7 | es Business Size w/voucher 


Classic Blue Classic Green | y En =u Wallet Size 


— m SE] — Shipping & handling 


Prestige em oa Shipping & handling by AirBorne add $2.50 
> MC, VISA & Subtotal 


Wr ES 
Tan 
AMERICAN EXPRESS Alabama residents add 8% sales tax 


gee «o | ere | جي‎ | tre | ee | o» | «у> 


Det 
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Sowing you since (7797 


JDR Microdevices’ 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


This affordable CD-ROM drive 
transfers data four times 
faster than standard 
single-speed drives! 
e 5-1/4' internal drive — 
is MPC, Multisession « 
Photo CD, High | 
Sierra and ISO 
9660 compatible 


CDROMI- ........... "—— 
COROM!-2 Double speed drive ... 


These bundles combine a 
CD-ROM drive, a 
SoundBlaster compatible 
sound card and j 
Stereo speakers. [Ses T AN 
* 16-bit PC compatible ISA card 
with CD-RDM interface 
e 300kB/sec dual or 600kB/sec 
quad speed CD-ROM drive uses IDE interface 


JOR-BMMK-2 With 300kB/sec drive ...................... .. $159.95 
JOR-BMMK-4 With 600kB/sec drive 


 Exan Examine. Hardware 


Й -in addition to monitoring. 
Power On Self Test 
(POST) codes, this card 
-also displays DMA and 
` IRQ activity. 
* 16-bit PC compatible ISA card 


` © Supports BIOS's that generate 
POST codes, 


• Includes AMI س‎ M o 
| JDR-PDle ................ 


A antea Presgtaaenee 


AND ELECTRONIC © EE 

COMPONENTS & 
CALL US 
TOLL-FREE! 


For increased 486 performance from 
your 486SX or DX motherboard, 
simply plug in Intel's DX4 or ; 

DX2 OverDrive Processor! intel. 
BOXOX4DDP100 Plugs into 33MHz socket 
BOXDX4DDPR100 Replaces 33MHz CPU 
BOXOX40DP75 Plugs into 25MHz socket 
BOXOX4ODPR75 Replaces 25MH7 CPU 


BOXPODPSV63 $289.95 
Pentium OverDrive replaces 25MHz and 50MHz 486 CPU's 


BOXPODP5V83 $279.95 
Pentium OverDrive replaces 33MHz and 66MHz 5V 486 CPU's 


TERMS: For shipping & handling include $4.29 for ground & $6.99 for Zad day air. 


Unlock the potential of your 


computer with Microsoft's ] 
Windows 95 operating system! tr 


* 32-bit preemptive multitasking Е 

Capability allows multiple 

programs to work 

simultaneously E m 
* improves print and storage performance 
WIN95-U Upgrade, 3-1/2" disks 


CO-WINSS-U Upgrade, CD 
WINGS Standard, 3-1/2" disks 


This PCI card features 
the fast but affordable 
Trident 9440 chip set. 


• 32-bit PC compatible 
PCI card 


e Resolution up to | 
1600 x 1200 in 16* colo 
1280 x 1024 in 256* colors, 
1024 x 768 in 16/256 colors 
MCT-PVGA-1 .. 
“Nole: This mode. requires : MB of RAM 


PART # ORG SIZE SPEED PRICE 
4MX9-70X9 4M x9 4MB  70ns 
4MX9-60X9 — 4M x9 4MB — 60ns 


16MX9-B0X9 16M x9  16MB 6005 $725.00 


1MX36-70 — 1Mx36  4MB 70ns $184.95 


2M x 3 8MB 7005 
4M x 36 MB  70ns 
32MB  70ns 


2MX36-70 
MX36-70 
MX36-70 8Мх 


00 
1199.00 
High- 


prepared to deliver performance into the future! 


Special Prices for 
Byte Buyers! 
Good Through 12/31/95 


To receive these special 
prices, you must mention 
key code $1071 


m. 
Жы 


ives into one х 
Г T. | 


Supports 1 
360kB 5 nt E 
1.44MB/720kB 3-1/2" diskettes 
independent jumpe 
FDE [ s 
VM mE E еже. 1 


eiectabié drive addresse: 


MCT Network Cards Cost Less! 


These cards feature a jumperiess design so that 
software can automatically configure the card „= 
for you! A 16kB RAM buffer is included for 
faster network transmission and reception. 


* NE-2000 
compatible 


* 8/16-bit PC 

compatible 

ISA cards 
MCT-10B2 Thin Net BNC connector only 
MCT-10BT With RJ45 connectors 


Make your processor run 

cooler with these specially 

designed fans. They 

feature easy snap-in 

installation so you don't = 
have to remove your CPU. The in-line 
adaptor draws power from your floppy drive. 


P54C-FAM For Pentium processors 

P54C-FAN-R Above with refrigeration device 

486-FAN For 486 processors 

486-FAN-R Above with refrigeration device .............. 


Performance Motherboards with Triton C 


Using the Intel Triton chip set, these motherboards are 


e 75MHz, 90MHz, 120MHz or 133MHz Intel Pentium Processor 


with 16kB internal cache memory and Triton chip set 


* RAM expandable on board to 128MB, with 4 SIMM sockets, 
using standard or EDO 1M x 32, 2M x 32, 4M x 32 or 


Е - 
е 
ME а 1ш | 
i 
J 
2 —-— 5 ——— 4 
al Vw Lon 
) 


8M x 32 70ns 72-ріп SIMMs in multiples of 2 (0КВ installed) 
" | m — 


ORG PEED 
4КХ4-1501Р — 4kx4 15ns 
70185-15 8k x8 15ns 
6288-20 16k x4 20ns 
HM62832-20 32k x 8 20ns 
46187-15 64k x 1 15ns 
6208-25 64k x 4 25ns 
7C1024-20 128кх8 20ns 


| high-capa 


Ree ont (Ye 

city Seagate ШТ ivel 
Our prices have never been lo lower. 
• AS low as 246 a meg == LE 


e Fast ATA and FastSCSI-2 
drives accelerate performance - 


SPECIALS FOR 


Free Fax Ordering  Local/International 24. nter -Day me. 


sca Sales 1-800-538-5000 (fee Far orte 


1-408-494-1400 


Orders over 1 Ib. and tareign orders may require additional shipplug charges—contact our Sales Dept. for the amount. СА residents must include 


By Phone or Fax 


applicable sales tar. Prices subject to change wilhert notice. We are not responsible for typographical errors. We reserve the right to limit quantities and to substitute manufacturer. All merchandise subject to prior salts: 
A fall copy of our terms Is available upon request. Items pictured may only be representative. JOR, the JOR logo, JOR Microdevices, aud 1ке MCT logo are registered trademarks of JOR Microdevices. Modular Circuit Technology 
is a trademark of JDA Microdevices. Copyright 1995 JOR MICRODEVICES. Uther trademarks are the ргорогіу of thalr respective owners, 
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B3S87-335x - 65. PC Week™ rated #1 over al ram chips 
= 5 Year Warranty: “AN Downward Compstibie" ^ 
AST MEMORY | 
Е МТ тү BRIE 
С Seres, MT, Езус 154 
Efe itam к» еи. ê 
' 539 00 
1078.00 
Premarnée LX POO, MALBA, 4/1007. PIED is 30.00 
He ay 
m 41335 A09, 4901 ¢ Meg 09 
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SIE is EE 
der a UTI AS аз алма им; 3300 
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Prem TUNCA $8662.20, 9/24 E- } = ш 
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AST Сара Bord > exi аал 17300 
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Ambry Роа 60 Ет" 175 007969 00619 00 
Ambra WC 42551 2/8 Meg 03 00/199 00/368 00 
Маа Н bores UTE Meg 16900449 0099105519 00 
Ambra БА Series 416 78900679 00 
Ambra Bprina SLC t 2% 09031900 
Antes W-78, 0100 -— DOES 00/6:9.00 


6, 3563X-20, 4865X-20 & 358-33 all ara 72PIN SIMA 


286/386SX-1 
1МЕС -5000 — 4MEG- 16900 — 8MEG- 34900  16MEG -619.00 


__ ZENITH MEMORY MODULES ^. 
PRICE 


MODEL AMT. 

2396/33. 25, 20, E 1Mag 
233673. 25, 20, IGE, 486/25E 
23065x 
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ire HP? 
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Метюгу 
EEMS » Versatile Split Addressing • Operates w CPU to 33 MHz * 
Supports Desqview, Multitask operations • 84. made by Boca arch, AT plus 
GK - $84.00 2Meg - $159.00 4Mey ~ $239.00 (Мер - $399.00 
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_ BOCAXTSBITBUS Г а 


to 


* Expanded memory tor XT + Lim 4.0 compat. 0-2ideg * Lises 256x1-100 
O-K - $58.00 


TUTTI — "чыр ды ый Тү! 
BM P/59 39BIT EXPANSION BD 


__Р5/2 MCA 0:8MEG EXPANSION 


—À—‏ —— — مص هي 


40 LIM Comat 
139.80 2Meq – 278.00 4Meg - 388.00 8Meg - 477.80 


310-539-0019 
FAX: 310-539-5844 


PRICES MAY FLUCTUATE 
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CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 


CALLFOR LATEST PRICING!!! 
Circle 143 on Inquiry Card (RESELLERS: 144). 
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268 PAGE CATALOG OF DISCOUNT 
COMPUTER SUP PPLI IES & ACCE ESSORIES 


We will add you 
to our mailing 
list for one year 
on a trial basis – 
in which time 
you will receive 4 | 
catalogs from the 
most unique 
company in 
our industry. 


[SUMMER OF 1995 = EE 
PREFERRED FLYER | | 


` COMPUTER SYSTEMS 


5545 Bridgewood, Sterling Heights, MI 48310 
CALL US TOLL-FREE (800) 493-5777 or Fax (810) 268-8899 


Simply utilize the reader service number below — 
or call, write or fax us for your free catalog. 


"Circle 280 on Inquiry Card. 


SERIAL/PARALLEL I/O ADAPTERS 


RS-232/422/485 * Dual Serial 
Quad Serial • Serial/Parallel 
16550/16650 Buffered UARTs 
Flexible Address and Interrupt Capability 


Ask about our new PCI V/O Products! 


• Made in USA * Lifetime Warranty 
e Unlimited Technical Support 


Globetek, Inc. 
3505 E. Royalton Rd. Ste. 160 « ‘Broadview Hts., OH 44147 
800-229-4640 e 216-526-8550 e Fax: 216-526-8817 
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p, T" " я Professional VALUE Pack 
| runi [ns i. (] uai ity Bar anf n | 


Windov cations . $148 BF BAR, CODE ب‎ 


As ased by; Colleges, Universities, чэй. pa plied iaie йе мы еше „К ЫК ا‎ 
Agencies, _ Publishers + Bosinesses large 5 small. | 


BAR CODE FONTS - TrueType fonts can display and 
m all major = codes in any Windows program. 
nt at your printer's max. resolution and speed. 

DLL - Automatically encodes database fields in; MS 
Access, Visual Basic, (any program that can call 
DLL's). Print yout own bar codes on; Forms, 

Reports, Labels, etc. Start a label printing business. 
DDE - Printing bar codes via DDE is also included. 
PASTE - Utility to paste perfect bar codes into any — Xf 
Windows Program. Add Product Codes to; 
Packaging designs, Book and Magazine covers, ete. | 


VS a ppli 


Distribution and frade Enquiries Welcome | 
Blue Quetzal Ltd А 
Alperton, Wingates, Bray, Co. Wicklow, Ireland 

Tel +353.1.287 4711 Fax +353.1.287 6010 | 
E-Mail 100451,3155@compuserve.com i 


Bar Code Printing g Technology 
for Windows® | Applications 


p EU e. ni کے‎ eh LE dip any" oad 


л” ea 


Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 


* inventory * warehousing environments. Each is 
* security — * asset tracking designed to fit in the palm 
* field inspections of your hand. 
and virtually any application 
requiring data collection at the ё. 
work site. MO иба 
Call fora free EM = 
Q^ | -- 
Q "4 information kit today! 


See us at COMDEX, Booth #1155 

Videx | 1105 N.E. Circle Blvd., Corvallis, OR 97330 
503-758-0521 * Fax 503-752-5285 

Videx, TimelVand, DuraWand, TouchP*obe, and OmnlWand are registered trademarks of Videv, inc. GCOS82 

Circle 236 on Inquiry Card. 


What Do You Need? 


e Harddisks? 
з Adapters? 
н Constrained Product? = Surplus Items? 

: Best Price? ' Best Availability? 


We have it! Or we'll find it for you — worldwide! 


xm P) f 3 ge ? э | К $ 
4 d d 24 { Рі " 2 | 4 


* Networking Cards? 
= Memory? 


| 
ill 
| 


HEWLETT 
PACKARD 


Call: USA 1 904 913 9001 COCOM 5 


таана ám 
Fax: USA 1 904 913 0814 Arn: International Division 


Export Regulations will be followed. IBM, COMPAQ and HP 
are registered trademarks and property of their respective owners. 


— 
— 

c 
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Rhetorex 
Voice Processing boards 
make CTI a — 


If you're asking "what's 
СТІ,” you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- · 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex.™ 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


RHETOREX 
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners. © 1993 Rhetorex, Inc. 
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ppm 


Voice 
Boards from 


New Voice. qus 
Now the others 5 


are obsolete. 2. 
(Scary, isn’t it?) A" 


Computer Telephony Integration 

(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti- 
cated 2, 4, or 8 port models provide the "ES 
best building blocks for success. Used Аі ps 
applications such as: тореш 


Int'l Callback/Debit Card PRA idi 


> Interactive Voice Response е Audiotex 
Voice Mail/Messaging Talking Yellow Pages 
» Automated Attendant ' TI Interface Support 
> Fax Back/On-Demand 1893 Preston White Drive 
' Tele-conferencing Suite 4120 
Bison An: ann Reston, VA 22091 
| Fax (703) 648-943 
New/AVA 
"OICOe 
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Computer Telephony 
Voice Cards 
Developer Kits 


А; leader in Computer Telephony Integration 
platlorms, PIKA is not only redelining technolo- 
qy standards hut also the standards of vendo 
commitment to Cll software davelomers 


Contact us to find aul about our latest септе d 
in DSP based multi-line voice cards with devei: 
aper kits for DOS, Windows, 03/2 and: MT. 


155 Terence Matthews Eres. 
Kanala, elini KAAN 288, Canada 
fel: 1- E13 59]. 1955 

lac 1-011-591-1404 

ШШ pika. каса 


N EV 
Hot- Key 


Selection 


MasterConsole® 


Save sc 


асе, tir noney 


ry 


* 2-64 Computers * Keyboard/Mouse Emulation 


* Any mix of PCs; * AUTOSCAN™ 
PS/2 & Serial Mouse * Front Panel & 
* Add Mac & Sun Keyboard Selection 
* Remote Access to 150' 
* Desktop or 


Rack Mount 


гв А a 4° гъ "ы Д | 
| M oft ( fm Pit p88 3 — 
: Al „РЬ y Fh 4 | 


RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874-5274 RCI 
10-1 Пепе Court, Belle Mead, NJ 08502 m sales@raritan.com m http://www.raritan.com 
3-DAY MONEY BACK GUARANTEE FULL I-YEAR WARRANTY 
Networkd + Interup, Atlanta, Booth #4646, SepL 27-29 Ш COMDEX/Fall, Las Vegas, NV, #1,С 5000, Nov 13-17 
INTERNATIONAL France: (33) 1-54 67 64 67 Germany: (49) 180-522-8222 ireland: (353] 1454-0589 
неу: (39) 2-66800548 Јарак: (81) 3-3255-1517 Korea: (82) 2-412-5775 
Metberlonds: (31) 10-4423313 Sweden: (46) 020-783850 Switzerland: (41) 22-7532200 
UK: (44) 244-520222 or (44) 344-424-333 RC Taiwan: (886) 2-218-1117 КА Europe (31)-10-4585-673 
INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 
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E Automated Attendant 
Bl Unlimited Audiotex 
B voice Mail 


integrates major voice/fax applications plus 
program control into onc full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to usc. Full support for А 
Rhetorcx, New Voice, Dialogic, Bicom, Pika, ТТІ E Talking Yellow pages 
and Intel voice and fax hardware. Supports up 
e c cy a er 


агама; Softw ^ 


ll Telemarketing 
Bi Fax Mail 


2 volce lines kit star 


Fax-on-Demand Ines 818-368 4566. or Ш Fax-on-Demand 
ATEM 818-368 240 И Fax Broadcasting 
V a wi È 19 ^ Ра А | 
Ti A18} 468.61 lll Date/Party lines 
10801 Bismarck Ave., Nonhridge, CA 91326 USA 7 
( Resellers/Dealers/OEMs/Private labels are welcome) E Intl Call Back 
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ee A Wy " wal 
14.1 ү 

i oh , n 1 TO f d П i JUI | VI 

Ф Voice Mail 

Ф Auto - Attendant 


| € Fax - On - Demand 
@ Programmers’ Tool Kits 


E Sales & Information CALL: 


i Ver í n f » ,. 
d ; Г d Ё | ihe s atk 


TT 


| vv L wu 12 {i L Wes | SPi M CE. Asi a c Us! 
re bos елй VISA-MC-AMEX-C0D 

j = = ———s ; i > 
“Тт — TALKING rEcHNOL GÎ INC: - 
f [/. 1128 Alliantie Avenue. Alameda, Catonis, 94501 
Жы Vaito: 510,522,8800 Fax; S70.522. 5556 
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STARVIEW «m 


О 2 16 Ser 

1 (eyboard, and bal 
. im ris SVGA, VGA, and Multisync Monitors 
' Keyboard or pushbutton CPU selection 
* Autoboots Keyboards and mice (SV421) 
are 


f | 


h iust 1 Monitor, | 


V m BE 349 
i Ral еа 
Listed Prica Appiles to CSA/UL model 

USA/Canada: 800-265-1844 (ext. 231) 

France: 0-590-3661 / UK: 0-600-96-7710 

5 p A ipaenie „Май: startech. computer Qonlinesys.com 
ль аб L- See us at COMDEX/Fall 95, Las Vegas - Booth 54044 

Europearvinternational Distribution 


use Fax or Irternet 
or Call:(519) 438-8529 (ext.231) 


Viss/Mastercard/American Express 


Circle 268 on Inquiry Card (RESELLERS: 269). 


h B = | j= 
ااا‎ „А { 
con P UT м 7n 2:3 
USA * Canada • UK * 
Germany * Hong Kong 


Products - Designed, Вий in USA 
° e Rak mount Sishams - 386 to Dual Pentiums 
e Rock mount Chassis - Up to 20 Slots 
Custom Design & Modifications avoilable 
3 © Rack mount Monitor - Up to 20° 
+ © Rock mount Cherry 101 Keyboard 
4 e HDD / СОКОМ Enclosure - Hot Swoppable 
- eNEM 4/12 Workstation 
ird Comput 
=r e 386/484 /Pentium - -ISA / Bs / NESA / PCI 
РОСИ e Possive Backplanes - from 3 slots to 20 slots 
408-452-9200 = 408-452-9210 FAX Segmented Bockplane Available 


CALL or FAA for Full Catalog 
| AK 2082 Bering Drive. e gan: Ies. A 95131 
E In io Mouse f ВТ h ou 


ашап ng onfiqurations 


E A 


20 Slot Hot Swap Redundant PS Single Boc 


шот 


етту on Inquiry Сага (RESELLERS: 240). 


ENCLOSURES 

107386, 486 & Pentium 
KEYBOARDS 
MONITORS 

DRIVE ENCLOSURES 


PC Enclasures 

from $300 

Monitor: 

10° Super VGA 

Color from $650 

Keyboards: _ 
Drawer, Shelf &. .. . 

Um Panel from’ $85. .. ~ 

Excelent Air Flow & Cooling 

Accepts Mast Malharboards and Passive Backplanes 

Rack & Desk Models © Up to 20 Slots * Rugged, Modular Construction 

200, 300 & 400 Watt Supplies, LIL, CSA, TUV * Made in U.S.A. 


INTEGRAND 


Call or wite 

for descriptive = =R 
brochures, prices = 

oréppiicalions — 8620 Roosevelt Ave. Visalia, СА 93291 


C". 209/651-1203 Fax 2ovest-1353 


FT u NE + 3554 Portes intel» Deas and pu baari nor алба 
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Pentium™ Industrial 


Rugged computers, monitors and keyboards 
for industry use. Standard or custom designs! 

О Industrial Q Telecommunications Q Military 
• All-in-one 80486 or Pentium CPUs. Up to 3 per system. 


• 3-20 slot ISA/PCI backplanes. • 230W to 440W power supplies, 
, 115/230 VAC or 24/48 VDC. 


e Modular “hot swap" electronics. 


• Shock mounted rugged designs 
with up to 4 fans, 9 drives. 


e Low profile 3.5” to 8.75" rack 
chassis. FCC/NEBS compliant. 


* 10", 14" or 17" rack monitor 
• Rack keyboard with trackball. 


• 12 standard designs to choose. 
Low cost specials to your need. 


• Made in USA. 2 year warranty. 


Refining PCs for Industry 


619-598-1900 


| 


Yuu? 
WA 
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Essai ü MEE. . CPU € cards & More 
Pein teu ce | 


Weil tect бир Fu! 
mme Ыра! 
- Up to 150 MHz CPU 

- Upio 812MB On Boord Memory 

009 Adaptec 2940 PCI SCSI Controller 

Вп PCI Enhanced IDE Controller 

L Noo B 406 CPU Card nao паусдорин 


ue mendi! Chema 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19*x7x17 $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 — RMS4865X-33 5915 
RMS486DX-33 $1136 АМ53865Х-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/1SA 486, 4865X, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Cuality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUS 
RACKMOUNT CABINET — Modular trom 21° to 96" high 


Exclusive International Distributor Program now Avaitable 


“М VALLEY 


AN oe UCY ІМС. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


Rackmount PCs 
Industrial PC Chassis 
Industrial Workstations 


Panel Display PCs 


Pentium/486/386 CPU Cards 


RS-232/422/485 Interface — 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Circle 224 on Inquiry Card. 


| 294 BYTE NOVEMBER 1995 


1-800-567-GAGE 


Circle 260 on Inquiry Card. 


Portable 
Data Acquisition 


® High Speed I/O 

b Digital Signal Processing 
» Multiprocessor Systems 
® Most PC Software 

® DAPtools for HP VEE 


8 BIT, 250 MSPS A/D Card 


PCI BUS 


Available?! 


CSLITE вЫ, 40 MEPS $595 
C8250 8 bit, 100 MSPS $3500 
CS2125 8 ba, 250 MSPS $4995 
CS1012 12 bi 20 MSPS $4995 
CS6012 12 bit 60 MEPS 56095 
U.S Prices ied. intertalíonal prices may vary | 


4 " Gage Applied Sciences Inc. 
5610 Bois Franc, Montreal, QC, Canada Наб 1A8 
From outsida North America, call 41:514-337-6883 
Fax: (514) 337-6411, BGS: (614) 337-4317 


Circle 226 on Inquiry Card. 


Our new DSP-based, 1M sample/s 
portable digitizer offers the 
fastest notebook PC-based data 
acquisition available. Its SS&H 
and programmable low-pass filter 
options accommodate a variety of 
transducers. DOS, Windows", 
and icon-based software support 
included. From $2,495. 


(218) 439-409] * Fax (216) 439-4093 


MICROSTAR 
LABORATORIES: 


— | J the onboard intelligence company 
DAP3200e™ with onboard DX4 _ 

® Control Loop < | ms 
Windows, OS/2 Warp 

® External Expansion 
DLL, VBX, Delphi 
 DASYLab, LabVIEW... 


fax‏ 206-453-3199 — 206-453-2345 ىة 
info@mstarlabs.com — пре Рр бетен тт‏ 


LOW COST/FAST A/D BOARD 
Model АР-8Н50АТ for PC/AT ISA Bus 


ш 50 MSPS, 8 bit 
$3,595 with 1 MB 

m Up to 4 MB Memory 

m Versatile Function 

a Easy Programming 

и Free Demo Program 


Worldwide agent - Sci Tran Products 
N 1734 Emery Drive, Allison Park, PA 15101 U.S.A. 
W Tel: (412) 367-7063 Fax: (412) 367-7063 
Headquarters - Thamway Co., Ltd. 
3-9-2 Imaizumi, Fulishi, Shizuoka 417 JAPAN 
Tel: (0545) 53-8965 Fax: (0545) 53-8978 


Circle 281 on Inquiry Card. 


Disk & Optical Drives « Keyboards 


SCSI Tool s 


€ = 


A stom 


SCSIV e "Active 
Terminator 


Benefits: 
+ Improves SCSI Bus Pulfiemenes 

* Less Errors; More Reliable Data Transfer 
* Diagnoses Problems • Analyzes Signal Quality 
Features; 

* Active Regulation * Supports 68 Pin, 50 Pin 


* Status Indicators • Gold Contacts ] 
$29 SCSI L /L a" Go ld 
M Diagnostic Cables 


* No Loss Of Important Data 
* Faster Performance * Test Cable Integrity 
Features: 
* Diagnostic Indicators • Large Ferrite Filters 
* Triple Shielding (Unique Cable Design) 
* Double Gold 20и" Plated Connectors 
Over 40 Cable at in Stock * Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSIVue" Teflon 
Custom Internal Cables 


Benefits 
* Less Errors, Ultimate Performance 
* Sllver Wire Improves Signal Quality 
Features; 
* Perfect 90 Ohm Impedance Match 
ы Тоше Pronged Connector With Gold contacts 


L. SCSIVue" Active 
w Digital Switch 


+ = SCSI Devices Between 2 Computers 
« Attach up to 14 Devices to 1 Computer 
Features: 

e 2-1 Active Digital Switch/Repeater 

• Regenerates SCSI Signal for Long Runs 


Granite Deteaeleteas, The SCSI Solution Company 
3101 Whipple Rd. * Union City, Ca. 94587 • Ph: 510-471-6442 * Fax 510-471-6267 
Circle 243 on Inquiry Card (RESELLERS: 244). 


REMOVABLE STORAGE MODULES 


| FEATURES & OPTIONS: 
> Supports most 3.6” hard 
| drives 


» IDE, or SCSI interfaces 

> Hot removability 

> Key lock ON/OFF security 
» Fan cooling option 


> Built-in SCSI ID selector 
switch option 


> Ruggedized aluminum or 
low-cost plastic version 


» Power/Drive activi 
LEDs P 


Чай tio на) 


Custom internal Cables in 1 DAY! 


» Patent protected 


» 19° rackmount keyboards 
» 1U or 1.75" space 

> 25 models 

» Full travel and membrane 


pes 
> IBM PC XT/AT, PS2 
compatible 


I ШУ | 


» US and Intl. versions 
> Spring-ock front panel 


» Serial output 16mm, 2 
button trackball 


Call Elma at 
510-656-3400 


ELMA Electronic Inc. 
44350 Grimmer Blvd 
Fremont, CA 94538 
Tet: (510) 656-3400 

‘a Fax: (510) 656-3763 S= 


Circle 252 on Inquiry Card (RESELLERS: 253). 


Keyboards e LAN Hardware • Laptops & Notebooks 


CUSTOMIZE YOUR KEYBOARD 

* Custom Key Imprinting - all brands! 

» Custom Colored keys for IBM РЕС 
Wyse®, Key Tronic®, Cherry®, and more! 

* Custom and stock keytop label kits for [& 


| ге su & languages. 
* Full color keyboard templates made to 


your exact specifications. 
| * Word Perfect Keyboards. k 
e Cyrillic, Arabic, Hebrew, etc, Keyboards f 


CUSTOM HOTLINE 800 937- 1337 


from the leader in Keytop Innovations™ Dept. BYTE, 260 Justin Dr. 


Cottonwood, AZ 86326 
HOC) G9 520 634-7515 
CORPORATION FAX 520 634-4620 | 


Circle 227 on Inquiry Card. 


mx LERO DOWN TIME SERVER SOLUTION 
| w/ Hot-Swap Redundant Power Supply 

18 Bay File Server Case 
mee • B Open Drive Bays 

— © Removable Motherboard Rack 
e 3 System Cooling Fans 
Hot-Swap Redundant Power Supply 
e Load-Sharing Design 
© Power Fault Alarm/LED/Signal 

undancy 


e N+] Red 
Also available other Server & RAID Cases 


э ANTEC 
INCORPORATED 

2859 Bayview Drive, Fremont, CA 94538 

(510) 770-1200 ext 313 Fax (510) 770-1288 


Circle 272 on Inquiry Card. 


UPGRADES 


CPU and Harddrive 1 E T 


• 3860Х to IBM 486BL3. clockstripléd GP 
• jáBGSX/DX to i486DX4 clock-tripled CPU im 
. Upgrade: üekzcod (CPU-& hard-drive) from wenn ie 9 


ате Е 


U pgrades s, Inc. 


. . (800) 240-6190 
a: Tet: отдав 30. Fae 88719 PO Box 28% 
| Bure re ee NM ie 8-75) -7668 F 8-751-4601 Box 1160 
n гы = All trademarks are open of their respective а Wis E 


Circle 270 on Inquiry Card 
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Mail Order * Memory/Chips/Upgrades | | Modems/Multiplexors • Multimedia 


ca 


AES Ne с: “Toll Cua fice Mail г 
om н FOR A PORTFOLIO тапш 800-75-WETEX * Fast 14/4 Data/Fax Modem 
OUTSIDE CALIFORNIA 93839 а 
m ^" * 1 or 2 Line Simultaneous 
| WE' EX 1 NTER ATIONAL (UGA n De Voice Mail Operation 
И К, di доц | AES | e Soundblaster 16 Compatible 
mt [818] БЕ | Fe 1818 al bi a | | 0. Audio 


б: СЭН |: Built-in Caller ID‏ ا 
Circle 283 on Inquiry Card. | « Distinctive Ring Detection‏ 


* External Fax Ringer/ 


-p 00 
VoicePro 2 a 


NC VoiceMail/Fax/Data & Sound System 


Takes voice calls and faxes on 2 lines, routes voice mail, 
transfers calls, rings extensions, and delivers Jax- -on-demand 
lis...running in the — 


[7] Dutmciiye Fling On AMD = NDNC 
[7] Hure / Meg Tin Hold 


=: ТМ Discriminato 1 
SIMMVERTER an ene ЫР 


Кату врате to 


Save $1005 In memory when upgrading to newer PC Systems! - Fax Forward * Cables & Complete Operating Instructions 
SimmVerter™ converts your old 30 pin SIMMs to 36 bit, 72 pin connector SIMMS... * Fax On Demand * External Speaker & Microphone Optional 
Р Ашо Attendant Милеа» шени 356-3 унду мы) МА асс Windows 3.| far 21ine oraa. 

wf OF only $19 © ' * Music/Message on Hold v 


WM Converts four 1МВх9 SIMMs to one 14E:36 SIMM (4548). ; 
М Converts four AMEx9 SIMMs to one 4MExGG SIMM (16NE). memi emos. 
4# Guaranteed to work in any system using 36 bit memory. * Automatic Data 

V^ Works along with other 36 bit and even 32 bit SIMMs. Collection 


W Up to 4 adapters can be installed side by side. | p" | 

M^ 4 models to choose from to fit any system. E 2- Way Speakerphone 

V Patented sed designed in the USA. D * External Speakerphone & 
CAMELA м. 


Audio Source Connections 
To Order call 1-800-440-7466 sare ay 


* Record with Handset 


Circle 265 on стт Сага 1 (RESELLERS: 268). 


Let your "true colors shine 
through" when you advertise your - 
computer products in BYTE's 


HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 


4-color advertising section! 


For more information call your BYTE 
sales representative (see listing, 
page 307) or fax 603-924-2683 


Convert 30-pin SIMMs into 72-pin SIMMS. 
Add 72- -pin SIMM slots " your system. 


"ug & Play installation 
5. Pentium 8 ec compatible 


* Unattended Call, Page, and m. 


or Microphone Fax-On-Demand: 1-512-392-3991 
СБА, deae er و‎ Yeon 1 ph 406-037-0390 | C a e 


Remote Vere Reropnition, 
A TAM drivers fer Windows "9%, 


| Wer provide Iree tech nical supper 
Г fer the Вгы ©) days 


Sales: 1-800-997-PRO2 
Info: 1-512-392-6600 


Afaking The Pieces Fir 


-80 0762.575; 


дүк | Seuby wait? Pick up the 
E Et agi ily ba | phone. Call today! н и: 
4 a biet me warranty Tree | Седа n gs LE fk n ph re IL 
Я T F Z2" Manulactured since 1993 | irum hc ГЕЧЕН. FP Ваз р агр аа гга reas aa 


li Tol E v Loo Ta ecd кушан 
"iyu esten - foe ar on ta ; 


E DM ME MEE ' 


Ante. A: | yore honk ета ero 

1751 Бес ord Awe., New York, n 10128 Tel (212)410-1507 p ea 410-0452 Merh sek you tave any соата. э Call today and мй bra 
Circle 278 on Inquiry Card (RESELLERS: 279). 
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Wig boy kon Bodght Diac? x iex игй socrum last eur la пе т 


eerie Ps BBOXLIGHT 


NEN о пест 


ats T — к= Г E 


ШИШИ о UTC I Ui Fa itt uli EHE FA owadre ЛИЕ ad ТУЕ = IF 


IF WE DON’T SELL IT, 
IT’S NOT WORTH 
LOOKING AT. 


Qualstar Corporation 
6709 Independence Avenue 
i Canoga Park, CA 91303 

PANELIGHT IS YOUR ONE STOP SHOP FOR ALL 


LEADING BRANDS * SALES, RENTALS, & LEASES 


(800) 468-0680 
MONEY-BACK GUARANTEE * OVERNIGHT SHIPPING. 


Circle 232. on 7 Inquiry Card. 
PANELIGHT OFFERS 


THE BEST IN SELF-CON- 

TAINED LCD PROJEC- 

TORS, LCD PROJECTION CALL 
PANELS, SUPER-BRIGHT PANELIGHT FOR 


MEDIA MONITORS, AND 


ACCESSORIES FROM THE Ша 


; MON.-FRI.. 
WORLD S LEADING MAN- 6:30AM-5:30PM P.S.T. 
UFACTURERS; HITACHI, | 24-HR. FAX: 415-986-3817 
IN FOCUS, PROXIMA, 

PAMELIGHT DISPLAY SYSTEME. INC., 
NEC, NVIEW, POLAROID P.O. Box 190940, 


SAN FRANCISCO, СА 94119. 
AND OTHERS. On CALL 415-772-5800. 


Ce L 


Circle 282 on Inquiry Card. 


ри" Information Exchange 
n _ ~ Tape Transfer and Format Conversion 
» EBCDIC + ASCII Data Manipulation 
, = AS/400, TK50, and €" QIC Drives 
* UNIX Tar and DEC Save Set Options 
= Reseller Inquiries Invited 


E) — Yuuxbory~ Tape Duplication 
I? READ/WRITE 9-TRACK 
3480 • 8MM * DAT on 
"e PC NOW! 
Call Us .. (577) 842-2077 on 


> SHAFFSTALL 1- 800- 248-3475 


CORPORATION htip://www.shaffstall.com/info 


FAX: (317) 842-8204 


Circle 246 on Inquiry Card (RESELLERS: 247). 


250W/+24VDC Input 
250W/-48VDC Input DC-to-DC Converter 


Contact us for +12VDC input model !! 


> ACE-925T: -40VDC to -57VDC 
· ACE-925C: 18VDC to 30 VDC 
* Input protection against wrong 
polarity 
Operating Temp: 0 С ~ 50 C 
Storage Temp: 40 С ~ +75 C 
' Dimensions: 5 7/8 X 5 1/2 ХЗ 1/2 


“a 


(ов | 


UNFF TRNAS A 


Call our AutoFAX 916.753.0618 | 

from your FAX. Request data 

7 9157571.3737- ‘Sheet #34. Also ask about our 
8057535141 FAX $99 evaluation kit! 


Circle 237 on Inquiry Card. 


| Davis, СА 5516 A CI Western Region: 1-800-083-1177 


SYSTEMS| Eastern Region: 1-800-886-2243 
Circle 263 on Inquiry Card (RESELLERS: 264). 


Italy Scandinavia If there is no BYTE 
Enrico Campia Lauge Dehn representative listed | 
Phone: 39 11 8127656 Phone: 45 86223188 above for your country, | 
Fas: 50 11 8127744 Fax: 45 86228159 90 2 16 345 s please contact; 
or Gunnar Sandbjerg Fax: 90 2 16 346 2464 i | 
Benelux Phone: 45 42803341 United Kingdom 1 Un | Е 
fd i سا‎ -- Fax: 45 45805579 Peter беп EINEN 
Fax: 31 2209 1145 Fax: 971 4 621149 South Africa Phone: 44 61 430 3423 BYTE Subscriber Services: 
France Ín Wlodek Bincyzk Phone: 27 11 8804988 or ireland. E 
E Phone: 48 2 625 22 75 Fax: 27 11 4428327 Cree 2 
deep г. Рах: 48 2 628 16 14 Rhone: 442: 
Fax: 33 1 43 76 74 29 н Publitrade Fax: 44 258 821115 ii 353 91 752793. 
rmany, Austria ortugal pi one: 
Switzeriznd lan Bangham ени Fax MIT lee +1 353 91 752792. | 
E qs 847 Fax: 353 1 2857370 Fax: 351 1 3475127 ir җе m lec 
4989529850 - | s | 
Fax: 49. 


A Division of The McGraw-Hill Campanies 
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лт like best-selling 


ASSESSMENT 
SOFTWARE 


| plug (he complete 
i | Conforms to Novell's 
: : 3 Aon ae NEW CHE PROGRAM 
viden soriga ч announced April 11, 1995 


> Train all your LAN managers COURSES COVERED 
for one low price. ТЕРЕНИРЕК 


b> Study in the convenience NetWare 3.1% Advanced Administration | 
of your home or office. аага 3.1x Installation & Condigurasion | 


P Learn at your own pace. a NatWare 4 Update 
ч Бегре and елиш 
' Save hundreds of dollars 
compared to live instruction! Networking Technologies 
Six months free on-line support from cme 
live instructor via BBS included. TIE | — 
Unite Enuca | !,Gn ers 


p! 


50 South Main, Pleasant Grove, UT 84062 
801-785-7900 ext. 28 


Circle 261 on Inquiry Card. 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester * Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 


13502 iT M m 


Circle 225 on Inquiry Card. 


Numerical Analysis Software 


Free HiQ numerical analysis and data visualization 
demonstration software for Macintosh, The demonstration 
package includes the HiQ demo program and an 84-page 
step-by-step demonstration manual that gives the user a 
comprehensive look at HiQ. Example problems include: 
signal processing, ordinary differential equations, linear 
algebra, numerical integration, and 3D visualization. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 


Hypermedia ^ 
— in ear 


for spacing repetitions that o M 


adapts to user's memory. Already the most ` 
popular Polish Windows software thanks to - 
its ability to greatly reduce forgetting and 
increase productivity in learning. 


See us at Conia, Las vigas: Sands Expo and Convention Center, M5932 


SuperMemo World, ul R. Maya 1, 61-371 Poznan, Poland, tel +48 61 764066, fax +48 61 764073 7. 
Czech Rep: te! +42 5 529912, fax +42 5 529011 Finland; tel 4358 0 7001 7560, fax «358 0 70017582 Fax (51 2) 794-8411 
та tel +49 2304 818 a , fax +49 2304 832 71 Holland: tel +31 71 214781, fax +31 71 227329 a 
lorway: tel +47 22 211676, fax +47 22 212154 UK: tel+44 181 558 0083, fax +44 181 569 7175 а 2 
USA: tel 217 246 7144, fax 217 244 7757 e-mail: supremo OfiretlyprairianeL org Ask about our Windows 95 32-bit software 


Circle 248 on Inquiry Card (RESELLERS: 249). Circle 230 on Inquiry Card. 
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For High-Quality 


Scientific Publishing, 
use РСТЕХ 
Typesetting Software. 
Make all ya documents and math formulas look تی‎ best! 


/808- 


ko ,41,...70 
kotki + -=n 


— - -8853 
or a free 06 Ге, 1906 ¢ ЮГ 415/38 MJ 


Fax: 415/388- 8865 E- mail: pli@crl. E WWW: http://www. cri. aay pti/ 
Personal ТЕХ, Inc. 12 Madrona Street Mill Valley, CA 94941 USA 


Circle 231 on Inquiry Card. 


$45 PER MONTH 
— UNCENSORED: 


File Edit Шеш 60 Bookmarks Options Eod tr 


NEWS & 
REFERENCE 


INTERNET 


799% SERVICES 


ESCAPES FINANCIAL 


Why pay through the nose to access the internet with those big, bland 
on-line services? (Especially since they censor what you can see and do.) 


e|DT believes you have the right to unregulated & uncensored information & entertainment. 


For $15 monthly we deliver unlimited and uncensored usage with free customer support. 
eWe also provide free a the ultimate WEB browser with мз sapie — 


1-800-743-4343 11: 


Let Us Create Your WWW Home Page 


40 Million Internet Users 
are voting tar You 


in the Evolving Global Economy 
It's Growth Limiting to Miss the 'Net Wave' 
sS World Wide Web Home Page Package 


; : WWW Business Site ee Tumkey Setup 574 
7 24 hr Account $59 per mont 
\ Z World-Wide Domain Name Registration 
jj El Electronic Publishing Full Color Pages 
" B E-Mail Worid-Wide for About 5¢/min. 
. g Hypertext Your Brochures,Data Sheets 
Don't ahi out on the Measure Customer Visits / Interest 
method of communication or advertising. 
Let the world know about you and your 
products or services. 


st growing 
E Music, Voice Messages Too 

Individuals - Non Business WWW Package 89 

Setup $89 and Account $20 per month E] 


all for f 
Meh. 08-446 рагі 
Fox: 408- 4 12-5156 

San Jose, CA 95129) 


nans 234 on Inquiry Card. 


Learn C++ & Windows-Based Programming... 


Series" you can learn 
C/C++, object 
technology and 
Windows"-Based pro- 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series", 
C/C++ Series" 
OOA/OOD Series™, 
OLE Series™ 


Simply, Quickly! 
With the ОМІ Learning [=== 


Б Call us for 
| information, 
and FREE 


Each series: $249* (reg. $400) 
Any 2 series; $399* (reg. $750) 
Any 3 series; $549* (reg. $1050) 
All 4 series; $649* (reg. $1300) 


LAN ДЫ version: Call 
Limited Time Offer 


800-6789-OML 


MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: 805-373-8116 


Circle 257 on Inquiry Card. 


-For detail, pleuse el check 
i home page : 
pend Japanese/English 
‘machine translation program. 
ч an - Ancredible translation 
À speed. 


Mr 


dl for détails 
KUREO TECHNOLOGY LTD. 
303-3600 Gilmore Way, 
Burnaby, B.C. V5G 4HB CANADA 


Tel: (604) 433-7715 Fax: (604) 433-3393 


ing intransnat.bc.ca 


Circle 255 on Inquiry Card (RESELLERS: 256). 


Let your 
"true colors shine through" 
when you advertise your 
computer products in the 


BUTE 


HARDWARE/SOFIWARE 
SHOWCASE 


our popular, affordable, 
4-color advertising section! 


For more information call your 
BYTE sales representative 
(see listing, page 307) | 
or fax 603-924-2683 
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Communications/Networking 


MULTINET FOR WINDOWS 
THE WORLD'S ONLY TCP/IP 


POWERFUL ENOUGH FOR EVERY ENTERPRISE 


ISVIMOHS JYVMLIOS 


MultiNet for Windows Applications Cross-platform enterprise computing 
Terminal Emulation а demands greater speed, reliability, support 
WWW browser 


Telnet & rlogin 


and ease-of-use from a TCP/IP solution. 
No other TCP/IP product can deliver it. 
But don't just take our word for it. Order 
your free evaluation of new MultiNet? for 
Windows today JP, 
and prove it to MAMA a 
4 SOY. у » " (dye | 

yourself! 0r AA 57 улу, 


“TGV has redefined TCP/IP for Windows. MultiNet 
establishes new benchmarks for speed, compatibility 


and range of services." | 
ESSE David Shute, The Enterprise TCP/IP Experts 
es Л ernet Publishing Consultant Fax: 408-457-5205 Email: sales@tgx.com Web Server: hirp.//wwwigs.con 
hrurs wth Ге Facilifators, Inc. TGY Europe Tel: +44-1-256-841511 


*Devloper bested only, Novell makes no warranty with respect to this prodoct. MultiNet is a registered trademark of TGY Solware, Inc. АЙ other trademarks are the property of their respective owners. © 1995 TUY Sefiware, Inc. 003 


Circle 285 on In jui 


• 15" & 17" large screen Monitor Ergonomic A Special Choice 


layout of control panel with intelligent 


microprocessor digital control for Multimedia Application 


e Innovative options include a multimedia 
base designed to fit all PC monitor 


ACTION provides a full 

range of monitors to choose from. 

A special recommendation is the 17" home 
computer monitor with a large screen at 


reasonable price. For more information, call 
us today. 


ACTION ELECTRONICS CO., LTD. 


Head office 

Action Electronics Co., Ltd. 

198, Chung Yuan Rd., Chung Li Industrial Zone, 

Tao-yuan, Taiwan, R.O.C. 

Tel.886-3-451-5494 „ Fax.886-3-452-0697 

Taipel Sales Office Tcl.886-596-5955 • Fax.886-2-5928138 

U.S.A. Office 

Action Computer Technology Inc. Tel.909-444-1300 » Fax.909-444-1308 

European Office 

Axion Technology GmbH Те1.49-2166-9527-0 « Fax.49-2166-9527-27 re eel ШЕЕ, 


А > LAS VEGAS, NEVADA USA 
@ OG = АФ nran oL сє Hall:SECC, .Booth nos:S3526G 


Circle 149 on Inquiry Card. 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 


suppliers. Each ad has Inquiry numbers to aid readers mended). | mee ee шы 
DEADLINE: Ad copy is due approximately 2 months 1ad $731 $701 $614 — 


requesting information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/«" 
ads can Include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 


recommended) plus company name, address, tele- Listing pg.307) or FAX: 603-924-2683. 


ACCESSORIES 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 
CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 
“Highly recommended...” Jarry Pournalla 


A long-term environmentally-safe, resident contact 
treatment; rest نہ ارق‎ am y 


97 Newkirk Road (North) Unit 3, Richmond Hill, 
Ontario L4C 3G4, Canada (905) 508-7500 


Inquiry 652. 


SVGA Splitters 


Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monitors - Guarant 

* Works with all VGA, SVGA, and RGB monitors 

* Supports 1280 x 1024 - MADE IN USA 

• Special VGA extension cables to 250 ft 


HALL RESEARCH 800-959-6439 


Santa Ana, CA (714) 641-5607 


Inquiry 653. 


BARCODE _ 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 20f5, 128, UPC/EAN, Code 39, etc. 

Extemal or Intemal attachment on PC 

Wand, CCD, Slot Badge. Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA & Intemational Keyboards 

2 Year Warranty, 30 Day $$ Back Guarantee 


Direct From Manufacturer 

Top Rated by Independent Review 
Complete with CCD Scanner — $599 

Complete with Laser Scanner — $655 
Complete Wand only Reader- $329 


жжтж 


Worthington Data Solutions 
3004 Mission Streel ө Santa Cruz, СА 95060 408-458-9938 
800-345-4220 


|. BARCODE E 
Portable Reader 


* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-In inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

ж Reads 20f5, UPC/EAN, 128, Code 39, etc. 

ж 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand — $799 

ж Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street * Santa Cruz, CA 95060 


408-458-0938 FAX 408-458-994 800-345-4220 


Labeling Software 
For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRIGHT for Windows- 


30 Day Money Back Guarantee 
Worthington Data Solutions 
(408) 458-9938 800-345-4220 


RF Terminal 
Communicates 2 way to Serial Base Station from 
150-600 fi. Relay units extend rango to 4000 fi. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight — 12 oz. 
with batteries. Base Station — $795. 

Terminal – $1095. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


phone and fax number. 2"х2%" ad has more space for " 
descriptive text (850 characters is the maximum recom- 35 61 12 
leswes issues Шит 


information call: Your BYTE Sales Representative (See 


RATES (Jan. 1995) 


prior to issue date. For example: November issue — ?"xt'&" 2ads/issue —-  - 584 
closes on September 8. Send your copy and payment Jads/issue — - 556 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1 ad $1,462 $1,402 $1,228 
Mill Lane, Peterborough, NH 03458. For more очо” 2adsiss;s - - 1169 


jads/issue — ~ 111 
eesessseCOLOR — Add $100 ses: 


| BAR CODE  . 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Bullt-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-in Inventory Programs 

» Up to 250 Programs Can Reside in Memory 

» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

» Built-in Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 
Uses Enhanced Decoding Algorithms 


Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serlal Input 


Reads All Popular Bar Codes (16 types) 

Reads HIGH, MEDIUM, & LOW density codes 

Auto-Discriminates Between Bar Code Types 

Easily Programmed with a Bar Code Menu 

Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 

Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 

Complete Unit with LASER Scanner — $645 

Complete Unit with WAND Scanner -- $299 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


ҮҮҮҮҮҮҮҮҮҮҮҮ vvvv 


Bar Code Library DLL 
Bar Code Library sends bar codes to the 
display, Windows clipboard, bitmap file, or 
printer. Bar Code Library supports most 
applications with a built-in programming 
language that can call a DLL. $349 


StrandWare, Inc. 
715-833-2331 Fax 715-833-1995 
800-552-2331 (in US) 


inquiry 654. 
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THE BUYER’S MART 


BAR CODE 


Bar Code Printing Software 


LabelWorks for Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
** * CALL FOR FREE DEMO SOFTWARE * ** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BARCODE & MAG. STRIPE SYSTEMS 
* Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader $249 
* Keyboard Wedge with SYMBOL 152000 


or SP400 Laser & Mag. Stripo Reader $849 
* Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader $699 


» Software Wedge Decoder with HP Stainless Steel 
Wand or Laser Scanner (DOS & WN - RS-232 or perat) $189 + 
» Ali Wedge Packages include a Wand or Laser Holder 


* Mag. Stripe Encoder/Reader (3 Trks) 
w/Software $1299 
* Printing Software (005, wa, чх...) $149 * 


* Portable Data Terminals (12%— 4.26) $599 4 


* Complete POS qn 486 40Mhz, $1999 
4МВ RAM, monitor, Software, SP212 Receipt Printer, 
M-S Cash Drawer, pole display, HP stainless steal wand 


* Bar Code Printing Software (DOS) included with 
each purchase 

• Made in the USA • 30 Day $$ Back * Spanish 
Dept, Avail, • Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, СА 92503 (909) 270-0016 Intl 
(800)553-4252 US • (800)219-5178 CAN + FAX (909) 270-0920 


Inquiry 655. 


Circult Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhancad version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 138th Place, SE-Beltevua WA 98008 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2845 


Inquiry 656. 


-CAD/CAM - 
CONTOURING MOTION CONTROL 


ame CEE pus 


VERSION 3 VISA/MC 
* Controls up tò six step motors simultaneously. 

» Linear and Circular Interpolation. 

* Now features to accommodate machine control. 

* Easy-to-use DOS device driver. Super Marual. 

s CAD-CAM interlace a 


Ability Systems әрт дет 


AX: (215) 657-7815 


Inquiry 657. 
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INTERNET on CDROM! 
GAMES for DAZE 2 CD Set ....................... 
X2FTP Archive, hundreds of games & demos! 


WORLD WIDE WEB Catalog on CD-ROM ,,,......... $30 
See tha Web without being on-line! 


LINUX Developers Resource 4 CD Set... ...... s. T 
Complete 0S, Source Code Slackware & more! 


MOOTIFFODROM eee $99 
Complete development sys, 100% OSF/Motif 


INTERNET Tools СО-НОМ......................›- $30 
Networking tools & utilities for DOS & UNIX 


BSDisc (NetBSD & FreeBSD) .................-.... $35 
Ready to use formats with install scripts 


UBERBETZGDOM aero tait here 525 
comp.sources & all. sources + many FAQ's from other groups 


SOURCE CODE CD-ROM 
4.4 BSD-Lite, XIIR6, MACH, Andrew Windawing 


PERL & TCL/TK CD-ROM ..................... .. $35 
Utility lang + command lang & toolkit for X-Windows 
STANDARDS 2 OD 5е1........................... $30 
AFC's, IEN's, CCITTATU Bluebook, Windows Sockets 


МС, VISA & AMEX 1-800-800-6613 
tel: +1-520-526-9565 
InfoMagic ta: +1-520-526-9513 


Р.0 Box 30370, Flagstaff, AZ 86003-0370 info infomagic.com 
Inquiry 658. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 
Call NOW: 1 (800) 482-1866 305-597-3980 


Inquiry 659. _ 


WALNUT CREEK CDROM 
Clea MS Windows. 4000+ Windows programs, games. 
drivers, tonis, shells, src. Quarterly updates .............. „528.05 
| Hobbes 08/2. 600 МВ current Free & Shareware drivers, 
| арр", ete. 08/2 Mag's product of the year! 
| Slackware Linux. 2 disc *OFFICIAL* Slackware 2.3. 
Internet's favorite. Quarterly updates 
` FreeBSD. Rock solid Berkeley Unix for PC w/sre 
Simtel MSDOS. 2 discs, premier Free/Shareware 
Ready-to-Run Hobbes. Installed emacs, GCC 
Source Code. 650 MB mostly C. UNIX & DOS 
Intemet Inte, 17,000 doc's. FAQs, FRC's, & IEN'S ............. 
Ma. 2 discs: Ada compilers tons of src & docs 
Mehula for NEXTSTEP. 650 МВ Quac-Fat programs 
Scientific Library. Technical shareware. DOS/Win .............. 
Spaca and Astronomy. 1000's NASA images & data 
C User's Group Library. C source code & articles 
POV-Ray. Ray-tracing images, src, documentation ............ 
CDROM Caddies. Lifetime Guarantee... $4.95 


All our products are unconditionally guaranteed! 
1-800-786-9907 
4041 Pike Lane, Ste D-213, Concord, CA 94520 


+1-510-674-0783 Visa/MC/AMEx, Fax: «1-510-574-0821 
orders@edrom.com hitp:/Awww.cdrom.com/ 


Inquiry 660. 


COMMUNICATIONS 


Frame Relay, X.25, BSC, HDLC, SDLC, PPP 
Rock solid, compliant, inexpanslve and ориз! PC APIs and 
router implamentations. On board protocol suppori reduces 
PC overhead. 


* For MS-DOS, Windows, Win NT, Unix, 05/2, Netware and others. 
* Routers interconnect any PC systems or LANs. 


• Cards for 56kbps to T1/E1. 
• Powerful management and test utilities. 
Sangoma Technologies Inc. 
800)-388-2475 • (905)-474-1990 * Fax: (905)-474-9223 
“Ман: dm@sangoma.com • Web: www.sangoma.com 


|». COMPUTER BOOKS 


COMPUTER PROFESSIONALS 


Easy online searching and ordering at our online 
stores. Computer books from 300+ publishers. On 
the Web, http://www.compubooks.convbooks. html. 

CompuServe, GO CBK. NIFTY-Serve, Go WSN. 

Worldwide shipping by UPS or USPO 
Our catalogs are online at 
ftp.cornpubooks.comvpub/books 


CompuBooks™ Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


| COMPUTER INSURANCE 


INSURES YOUR COMPUTER 
SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As litle as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Вох 02211, 2929 N. High St, Columbus, OH 43202 
Now avaliable in Ontariol!i 


Inquiry 661. 


COMPUTER MEMORY 
WE'LL PAY YOU FOR YOUR OLD MEMORY 
Sims, Dips, Laser Printer, 1 Megx, 4 Мерк, DRam Chips 
— ANY MEMORY — 
Mt Memory Has Value’ Don let your okf memory caeci oust 
Call or fax what you have available 


1-800-718-7755 
THE MEMORY LIQUIDATORS 
“The company that buys merery back" 
531 Main St., Ste. 1174, El Sagundc. CA 80245-3060 
Ph. 310-876-3074 Fax 310-676-3076 


DATA RECOVERY 
We Can Save It! 
Ali Platforms - All Storage Devices 


Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 
Hestoring data since 1985 


1-800-440-1904 


415-883-4232 
Inquiry 662. 


The Leader in Data Recovery 


© Expertise in virtually every operating system 
& media storage device. 


© 24-Hour support & emergency services available, 
@ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 • CA: 1-800-752-7557 
DC: 1-800-650-2410 • Europe: «44 (0)181 974 5522 


Inquiry 663. 


DATA/DISK CONVERSION | 


THE #1 CHOICE 
in disk & tape conversion 


for тагу leading corporations, government agencies, 
law бато, and companies in every industry-world-wide. 


Free test • Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 

1-800-745-7571 


Inquiry 664. 


DATA/DISK CONVERSION 
CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from 
over 6000 formats including 3#", 5%", 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Ad., Dept. #8, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


WE WROTE THE BOOK! 


Deal direct wilh the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 


Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-357-6250 


Shaffstall Corporation 


317-842-2077 
(Fax) 317-B42-8294 


Inquiry 665. 


В.5. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program io eam your Bachelor of Science 
at home. B.S. subjects covered ara: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects In 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 


AMERICAN INST, for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 • 1-205-323-6191 


Inquiry 666. 
FINANCIAL SOFTWARE 


BrainMaker: 


"The most fascinating computer soft- 
ware i've ever seen...learn about this 
stuff." John Dvorak, PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. 20,000 sold. PC or Mac. 

Still only $195! 


Free Flyer: 800/284-8112, 916/478-9040 
California Scientific Software | 


Inquiry 667. 


` FLOPPY DISKETTE | 


3.5 FLOPPY DISK 
RELIABLE & DURABLE 
* We are a manufacturer licensed by Sony Corporation. 
. pur nth " 100% Tested and Carlified Error Frea with guaranteed 
pping Levai. 
= Available E 2HD, 20D, video tape, CD jewelry box. 
* Our own brand MEGA, OEM or bulk pack are also available. 
* Duplicators & wholesalers are wel 
YHC Cassette Ind. Lid. 
75 Saintsbury Square 
Scarborough, Ont. 
MIV 3K1 da Cha 
Tel: (416) 321-1179 Tel: 
Fax: (418) 321-8451 Fax: 


Inquiry 668. 


FLOW CHARTS | 


coma. 
INMARK IND. LTD. 
1A Man Foong Industrial Bldg. 
1 Cheung Lee Street, 
| Wan, Hong Kong 
Im 5582203 
8522) 8973700 


COBOL STRUCTURE CHARTS 


The new PowerStructure for Windows generates 
incredible structura charts DIRECTLY from your 
COBOL source - STRUCTURED or NOTI! Forget 
manuai flowcharting. PowerStructure will diagram 
your spaghetti code, do it in seconds, and free 
programmers for more important work. 


Now just $149. 


CyberMetrics 
5541 S, Marine Drive., Tempe, AZ 85283 
(602) 838-3310 


Inquiry 669. 


| 


FLOW CHARTS | 
WINDOWS FLOWCHARTER $129 


RFFIow 3.0 is a professional drawing tool for | 


flowcharts & org. ' uires Microsoft Win- 
dows; 500 shapes auto аин n Size; diagonal lines 
and curves; auto line routi outing; OLE 


and re-r 

server; click on a shape to bring up a sub-chart; 

Importlexport bitmaps and metaliles; Call for free 
i 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (970) 663-5767 FAX: (970) 669-4859 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawteile Blvd. 304A, Los Angeles, CA 90025 

800-569-2099 FAX 310-996-2303 


Inquiry 670. 
| FORMS DESIGN & PRINTING 


FORMS OVERLAY MACROS...fram US $95.00 


Forms Electric Is ihe forms overlay solution for 
LaserJet & compatible printers. Use your prefarred 
Windows applications to create PCL forms overiay 
macros for merging with Windows, DOS, UNIX and 


AS/400 applications. Windows 95 supported. 
http://www.visual.co.uk/ 


Visual Software 
Tel / Fax: +44 1306 742 425 CIS: 100023.1167 


Inquiry 671. 


FORTRAN | | 


LS FORTRAN for Power Macintosh 
* ANSI standard FORTRAN 77 compiler 

* Built-in diagnostics and source level debugging 
* Mainframe extensions (VAX, Data General, Cray) 
* Optimized code generation for any Macintosh 

ж Up to 29 mflops (SLinpack) 

Language Systems Corporation 


(800) 252-6479 100 Carpenter Dr. 
(703) 689-9593 Fax Sterling, VÀ 20164 


Inquiry 672. 


Pre-Owned Electronics, Inc" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Govemment, and 


Educational Buyer since 1985. 


APPLE II“ & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a catalog..800-274-5343 


INT'L: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 673. 


HEWLETT-PACKARD 


Buy — Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 


Electrostalic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(809) 638-4833 E-mail : sales @dasher.com 


Inquiry 674. 


LANS 


Little Big LAN 
The most flexible network 
Peer 10 Peer LAN to 250 nodes 

$75 total software cost, not per node! 

Link via serial, parallel, or Modems 

Also via Ethernet or Arcnet, ог mix! 
Typically only 40k of RAM 
Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax B17-382-7407 Orders 800-628-7992 


Inquiry 675. 


| MANUFACTURING SOFTWARE | 


a 
Manufacturing Software 
E-Z-MRP™ is complete material requirements planning 
software for the PC. Includes bill of materials, materia! 
planning make/buy calculation, capacity planning, purchase 
ordera, labor distribution, job costing, physical Inventory, 
AutoCAD Interface, and more. The best aniry-laval 
manufacturing solution. Completa for $2,995. Special Lita 
version for $995. Call for information. 


Alliance Sona"? 


(800) 490-2520 (805) 565-5126 


Inquiry 676. 


PROGRAMMERS TOOLS | 


The Fastest xBASE Engine... 
for C, C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper 
and dBASE files. CodeBase is portable between 
DOS, Windows and UNIX! Includes client/server 
option as well as data-aware custom controls and a 
visual report writerl 

FREE 30 day trial 
Call Sequiter Software Inc. for details! 
Phone 403 437 2410 FAX 403 436 2999 


Inquiry 677. 


SECURITY 


Leaders in Software Security 


EVERLOCK and EVERKEY |! copy protection. 
Features include — Encryption, Serialization, 
Remotely resettable access flags, date limits, 
executian counts and network user limits - 
and much more! Free demo available. 


Call today and ask about our low cost Trial Kits! 


Az-Tech Software, Inc. 
201 East Franklin St., Richmond, MO 64085-1883 


(800) 227-0644 (818) 775-2700 FAX (816) 776-8398 


Inquiry 678. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Software Copy Protection with NO Hardware Key and MQ Disk Key" 
CrypKey is software copy protection that is 
e completely secure from any disk copy program 
• completely compatible wiih М5005, MS WINDOWS, 
WIN 95, WIN NT 
* completely compatible with CD-ROM, BBS, or Internet 
distribution! 
+ customer friendly — no disk key, no hardware key, less 
support calls 
CrypKey can increase your softwars salet by allowing you to 
sell your program 
• by increments = sell add-on software options or levels to 
your customers 
• by number of runs — e.g. sell 100 calculations for $100.00 
e by tima period ~ e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customars more options, more copies, 


1. 
‚ 


more time or more runs instantly, just by making a telephone | 


call (great for overseas customers or distributors). CrypKey is | 


produced by Kenonic Controls Ltd. — engineering and 
software since 1972. . 
Kenonic Controls Limited 
7175-12th Streat South Essi 
Calgary, Alberia, Canada Т?Н 256 
(403) 258-6200 * fax: (403) 258-6201 
INTERNET: cryphey@ke 


Inquiry 679. | | 
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THE BUYER’S MART 


SECURITY | 
THE ULTIMATE SOFTWARE SECURITY 


© STOPCOPY family = UNCOPIABLE copy protection 

@ STOPVIEW softwara encryption 

@ NETLIMIT network license metering 

€ DOS, Windows, Macintosh, OS/2, support 

@ No source code changes required - for ANY of our 
products in ANY environment 

Ф Our producis destroy ALL of our competition 

Ф Cal! for FREE demo disk, or to discuss our products' 
MANY options 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
BOO/TRY-ABBI • 800/879-2224 « 301/871-1094 • FAX:301/450-7545 


Inquiry 680. 


Cop’s CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Intemet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: 4 45 3123-2350 Fax: « 45 3123-8448 


KEY LOCK™ SECURITY 


Software Piracy Prevention — Survival 13 years proves 
effectiveness of powerful multilayered security. Algorithmic 
rosponsa, programmabia memory, counters, lease control, 

remote update. DOS/WINDOWS/NT/WINDOWSSS/UNIX. Low 
pricing ($13.95/1000, $18.95/100, $21.95/50, $24.95/25, 


$29.95/10, $37.95/2). No startup costs. No ID on devices. 
Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
1-800-4KEY-LOK (303) 770-1017 FAX: (303) 770-1863 


Inquiry 681. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distnbute, and Ship Your 
Softwaral! From manuals and binders to mailers and shippers 


LABELS * LABELS * LABELS 
For your diskettes, plaln or custom printed 
dot matrix or laser printer... free samples 


* «FREE CATALOG: 


Hice & Associates 
8586 Monticello Dr., Wast Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 682. 


| SOFTWARE/DEVELOPMENT TOOLS 


E = 
Viewing 
Add file viewing capabilities to your 


application with our Viewing and Conversion 
Enabling Technology (VCET™), 


Support over 150 formats in a matter of 
hours: CAD/Vector, Raster, and Hybrid 
Based Engineering; Raster/Bltmap, and 
Vector Graphics; Postscript; Word 
Processor; Spreadsheet; and Database. 


View, print, plot, convert, rotate, scale to 
gray, text search, MDI support, and more. 


“Intergraph uses 6.5.1, technology In aur DM/View and 
OM Redline products. The products are well received with 
our customer base.” 


Terry Lynch, Executive Director, Intergraph Corp. 


"We were easily abla to integrate VCET into our software 
application. It was the simplest part of our developmant 
process. 


Mike Hunting, Projact Managar, Kruse Inc, 


Cimmetry Systems Inc. 
(800) 361-1904 Fax (514) 735-6440 
Те! (514) 735-3219 BBS (514) 735-3905 


Inquiry 683. 
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DATA ENTRY SOFTWARE 


Full faatured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 


FREE 30 day trial 
Computer Keyes Те: 206-776-6443 
Fax: 206-776-7210 
USA: 800-356-0203 


SOFTWARE/ENGINEERING 


Analog/Digital Simulation!! 


* Windows, NT, DOS * Model Libraries, RF, Power 
o Power Mac, Macintosh * More Than 5000 parts 

« IsSrice4 Real Time SPICE • Waveform Analysis 

» Mixed Mode Simulation • Full SPICE programa 

* Schamatic Entry starting at $85, Complete 
• New AHDL Modeling КШ systems, $595-$2505 
Р.О. Box 710 San Pedro, CA 80733-0710 — * fy 
(310)833-0710, FAX (310)833-9658 [ n 50 

Call for your Free Demo and information kit. 


Inquiry 684. 


FIT DATA EFFORTLESSLY! 


Magestic™ — Outstanding, flexible fitting from 
within MS Excel. Handles large models, multiple 
functions simultaneously, arbitrary numbers of 
parameters, numerical or user-supplied 
derivatives, automatic sequences. Plus Monte 
Carlo giobal minimization, DLL interface for 
huge/complax models. $295 


Logix Con. Inc. 1-800-900-5541 


Check us on the web: http://www.igx.com 


Inquiry 685. 


SAUNA: 3D THERMAL ANALYSIS 
® Models: PCBs, stacked plates, heatsinks, multiboar 1 
enclosures, ® All heat transfer modes: convection, 
radiation, conduction € Interactiva menu-driven 
€ Thermal parameters library * Fast “What if”: 
dimension, таг, finish, analyses € Easy to leam & use 
е IBM PC & Macintosh II 
Call or FAX for tree evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-653-8810 FAX 313-663-3640 


Inquiry 686. 


SOFTWARE/GRAPHICS 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, Group 3, Group 4 
New Formata: Photo CD, PhatoShop, ASCII, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 


Guaranteed to read ail raster images In existence 


in the fisted formats! 


ж Import, export, scanning, conversion, compression 
xt Printing, display, image processing 

xt Supports all languages 

xt Fax formats and multi-page images 

ж Rotate, zoom, scale, color reduction 

xt Thumbnails, sharpen, special-effacts 

ж Windows, NT, WinPra Gold 32, VAX, VBX32 

ж Watcom, 05/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Westborough, MA 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 687. 


SOFTWARE/GRAPHICS 
Autodesk's DWG ОЕМ 


€ Programmers’ Toolkit to Read/Write AutoCAD DWG 
& DXF Files. 

+ Object oriented, modular, database-like access to 
CAD data. 

+ View, Print, Plot and Pick Modules. 

@ Available for C/C++ for DOS, X-DOS, Windows, Sun, 
and other Unix systems. 


Autodesk OEM Sales 


1301 Marina Village Parkway, Alameda, CA 84501 
Phone: (510) 337-7203 Fax: (510) 523-2880 


Inquiry 688. 


DbCAD dev 1.3 DLLs 
Create, select, edit, import (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which (29 can overlay vector drawings (DWG, WMF, 
graphic reall Manage a oram window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 


Channel inc. U.S.A. 
4617-863-0068 


Inquiry 689. 


CAD Developers Kit 


TG-CAD Profassional 5.5, а С” Wir/DOS SDK. 
Read/Wirite/View PCX/GIF files & DXF to R12. Create 
fonts & text. Ray Tracing & Shading. Hundreds of 2D & 
3D routines. Comes as DOS Lib., Win Lib. & Win DLL. 
Source available. Free Technical White Paper 
available. Call or write today. 
Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 


800-635-7760, Fax 214-423-7288 
Inquiry 690. 


LEADTOOLS -The comprehensive imaging dev 
toolkit for Bitonal, Grayscale = Color. 


Easy to Uza! Integrating LEADTOOLS will be quick and py 
because of single-functian implementation. A single call will 
load or save any supported file format. 


Saves yeu time! We've written the code for you. With 
LEADTOOLS, you get example source code which you can 
“cut and paste" directly into your applications. 


Performance! LEADTOOLS extensive image processing 
features have all been optimized for performance. 


Ultimate Controll Qur extensive background and experience 
in the software toolkit business has enabled us tima to 
creata high level functions to cut development tima. 


Comprehensive Solution! LEADTOOLS supports the most 
raster file formats! and much more! 


Call today for FREE imaging applications 
built with LEADTOOLS 5! 


800-637-1835 


LEAD 
TECHNOLOGIES 


INCORPORATED 


900 Baxter Street © Chalotte, NC 28204 ә 704-332-5532 Fax: 704-372-8161 


Inquiry 691. 


SOFTWARE/SCIENTIFIC 
VTeX Scientific Desktop Publishing 


* Scalable Fonts + Font effects • Typeface customization 
» Equations * Tables = Graphics = Foreign languages 
* Multi-lingual spell & hyphenation * IDE * On-line help 
* Dos, Dos-32 and Windows versions • From $199 
ТЕХ of Tomorrow"-Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 692. 


: SOFTWARE/SECURITY | 


Lock Out Pirates! Lock in Profits! 
Marx GRYPTO-BOX ~ The most effective protection 
against software piracy you can buy: Programmable 
microprocessor * 1,000,000 read/write operations * 
Program ID codes without special equipment • 
Integrated Crypt Algorithm • DOS, WINDOWS, or 05/2 
Compatibility « Perfect transparency. 

Marx International, Inc. 

1-800-MARX INT 
(404) 321-3020 FAX (404) 321-0760 
Germany: 8403 1555 France: 8881 4031 


Inquiry 693. 


SOFTWARE/VOICE/FAX 


Computer Telephony 'C' Libraries 
Mutti-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to Integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. 
Also available: Windows based application generator. 


ITI SOFTWARE 

Tel: 514-835-3124 Fax: 514-635-4772 BBS: 514-835-5945 
Fax-On-Demand: 514-835-2216, E-mail: ggagnon 8 cam.org 

Check our home page: http://www.cam.org/-ggagnon 


UNIX FOR PCS 


LINUX 


RELEASE 1.1 


32 bit Unix compatible OS for 386, 486, 586’s 


Includes C, C++, Obj. C, Pascal, smalitalk, Perl. X11 Кб, TCP/IP, 
UUCP, PPP, Slip, NFS, VI, emacs, Openlook, plus much morc. 


Supports: SCSI, IDE, ESDI, MFM, VGA, $3, CGA, CD-Rom, 
Soundblaster, full man pages, 600 pg. manual included, "Full 
Internet support’ $59.95 on CD-ROM, $69.95 on disks, Dr. 
Linus Book $49.95. 


Linux Systems Labs, 49884 Miller Ct. Chesterfieki, МІ 48047 
(B00) 954-2938, (810) 716-1700, fax (810) 716-1703 


Inquiry 694. 


Г, j 
LH 


| | VIDEO CAPTURE 


Capture with Digital Fotovix 
Tamron s || S-D captures 35 mm film in under 10 seconds. 
Database images, add them into your multimedia 
presentations or make your own product catalogues. 
Modem images to clients or capture for FPO purposes. 


Grab other video sources through lilS-D's S-video input. 
Photoshop Plug-in and driver software included. 
Tamron Industries 
99 Seaview Blvd., Port Washington, NY 11050 
516-484-8880 


—  — WINDOWS - 
“FREE IN 


217-322-1111 | | СОГОН 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Intemet Access 
and more and all FREE. Call from homa or office 
up to 14.4K and download for FREE. (r/8/1) 


217-792-3663 


Customer Sarvice 415-281-4429 


NETWARE 


NOVELL NETWARE PROM-PRICES 


E | 
ipping tor all 
connectivity 


ANDY MICRO CORP 


isa - Mastercard — Am. Ex. 


NOVELL UPGRADES UP ТО 50-60 % OFF LIST! Free sh 

Novell Netware purchases! We сату a full Tine сї networ 

products from all ramufacturers, Call Wi es 
V 


1-800-373-2485 
Fax 1-714-763-1063 


Inquiry 698. 


TERNET ADD IMPACT WITH 


IN THE BUYER'S MART!! 


Attract the attention 
of your customers 
with the addition of 


color to your ad. 
Call 
Your BYTE 


Sales Representative 


(See Listing pg. 307) 
for rates and details 


or Fax 603-924-2683 
Inquiry 699. 
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Special Issues U.S. $3.00 Foreign $4.00 
1990 — 1995 U.S. Delivery $6.50 Foreign $8.50 Canada & Mexico $7.00 
All issues prior to 1990 U.S. Delivery $3.00 Foreign $4.00 


All checks must be in U.S. funds and drawn on a U.S. bank. 
The above prices include postage (US), surface mail (foreign). 


Please indicate which issues you would like by checking(V) the 
boxes. Send requests with payment to: 


Back Issues, One Phoenix Mill Lane 
H VIF Peterborough, N.H. 03458 (603) 924-9281 
Charge: [O MasterCard L1 VISA Т] American Express 
Card # 
Exp. Date 


Signature 


Name 


All orders must be prepaid. 
Please allow four weeks delivery. 


e, 


A Division of The McGraw-Hill Companies 
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SYSTEMS (INTL) 58 212-564-5678 | 10-71 DATAPRODUCTS 197 B00-900-0 546-547 LUNAR ENERGY CO 481$ 15 — 817-387-MOON 
61-62 ALADDIN KNOWLEDGE 564 DECUS / TALLEY 280 LYBEN COMPUTER SYSTEMS 291 800-403-5777 
SYSTEMS (US) a — 4002234277 MANAGEMENT GROUP 288PC 3 
400-401 ALADDIN KNOWLEDGE 2080M7 800-223-4277 | * ror b dal CORP "m M 
SYSTEMS (U.S.) М PR ма 303 MACON 144 +49-7254-983290" 
203 ALLMICRO 159 800-653-4933 pr m CORP Ci) 800.822.2903 | 558 MANCHESTER EQUIP CO 288NE2-3 516-435-1199 
357 ALTEX ELECTRONICS 283МЕ 1 800-531-5369 á DELL COMPUTER CORP (МА) 53 800-822-8974 527 MANNESMANN TALLY ABIS 27 +44 (0) 1734 788711 
581 ALTEX ELECTRONICS 2855801 800-531-5369 |, DELL COMPUTER CORP (МА) CN 800-822-3781 117-118 MAXTECH CORP (М.А) 187 201-586-3008 
224 AMERICAN ADVANTECH 294 800-6006889 |, DELL COMPUTER CORP (МАЈ "ua. diuum Û MCGRAW-HILL COMPANIES 54 
a AMERICAN POWER ZAMB 401788572777 |, BELL COMPUTER CORP INA. . MCGRAW-HILL COMPANIES (NTL) 100 
SEM (NA) 100-101 — 8008228972 | ` 
. DELL COMPUTER CORP (ЧА) 48NA45 800-822-2870 MCGRAW-HILL ON-LINE (INTL) 90 
63 AMERICAN POWER 800-800-4APC 
548 MDISYSTEMSLTD 4815 23 «44(0)1368 850678 
CONVERSION سود‎ duas. | EE E 70 800335832! | 313 MEGAHERTZ CORP (NA) 193  800-LINKING 
272 ANTEC 295 510-770-1200 145 DESIGNER CHECKS т 800-239-4087 —y —- 
ext 288  DIGIPHONE (CAMELOT) 1 — cs 
178-170 AP PROFESSIONAL 127 61969965735 | 537.538 DISTINCT CORP 481812 408-366-4933 5 е AA 62 rl шекер 
239-240 APPRO INTERNATIONAL INC 293 800-027-5464 191 DISTRIBUTED PROCESSING TECH 148 407-830-5522 
135-136 MICRO SOLUTIONS COMP PROD — 270 800-295-1214 
412 ASCIINC 2080M 18 600-526-1809 
E Lud ш желш 293-294 MICROGRAFX 121 800-376-5119 
$ AVIATION WEEK (INTL) 36-17 218-219 ELSNER TECHNOLOGIES (US) 157 800-2432228 | 107 MICRON COMPUTER Ci-+ — 208-465-3434 
525-528 AXIS COMMUNICATIONS (INTL) 25 — 4846140500 | 209 EMATEK GMBH 152 +49221 529666” | 159-160 MICROPOLIS CORP (НА) g7 — 8003953748 
535-536 ERGOTRON EUROPE 4818 11 431206966065 | * MICROSOFT CORP 2-5 
553-554 E-TECH (INTL) 125 +886-35-777751" | ° MICROSOFT CORP 208DM 2 
176 BADGER COMPUTER 167 800-3-BADGER | 58 EUTRON aNS16 4393520008 | ° MICROSTAR LAB 294 2064532345 
128 BAY NETWORKS 7475 800-9-BAYNET 74-75 EXABYTE CORP 21  800EXABYTE | ° MICROWAY 176 — 500-746-7341 
н ext 82-83 MINUTEMAN 221 214446-7363 
BEST OF BYTE 2080M 17 531 MITACINTLCORP (NA) 65 «886-2-501-4265** 
64-65 BEST POWER TECHNOLOGY 223 800-356-5794 111  F&HSIMULATIONS Й пты | n на сни 
© от — чем: z | 402 FAIRCOM CORP 2000M 10 — 314-445-6833 OF AMERICA (МА) 7679 800-55MITSU 
501-502 BOCARESEARCHINC(NTL) 48184 407.997.5227 | 209-510 FAST SECURITY AG 4818 9 +49:8890422140" | 410411 MLL SOFTWARE & 
б 4. Р, = le. ۰ 
ШӨ وا‎ DORP вое 5757 | 577-578 FINSON (INTL) 19 +39-2-6698-7036 COMPUTERS IND LT 208DM 14 908.073.6478 
216-217 BUROBOTICS 148 441-22-779-1504"" 523 FIRST INTERNATIONAL COMP 4818 2 .88556-2.712-2782" 162 MOTOROLA B5 800-894-7353 
: BUSINESS SOFTWARE 133-134. FIRST SOURCE INTL 2868 714-448-7750 | ° MOTOROLA 104-105 
ALLIANCE 2080M 12 76-77 FRONTIER TECHNOLOGIES 260 900-929-3054 | ° MOTOROLA 106-107 
s BYTE BACK ISSUES 305 120-121 MAT (INTL) 181  +47-638-92020 
° BYTE BACK ISSUES (INTL) 202 120-121 MAT (U5.) 181 603-465-2830 
> SYTE CIRCULATION rn Lem они EE" ICESINC dd raras 529  MULTIVENTURE (INTL) 97 «886-2-703-1380* 
. BYTE EURODECK (INTL) 91 603-924-2533 
" ENTE CNCD RON A . GATEWAY 2000 18-19 800-846-2010 
: BYTE READER or e GATEWAY 2000 42-46 800-846-2061 | 163-164 NANAO USA CORP (МА) 99 310-325-5202 
E BYTE REPRINTS (INTL) 99 603-924-2525 275-276 GLOBETEK 291 800-229-4640 230 NATIONAL INSTRUMENTS 298 512-794-0100 
M SYTE SUB MESSAGE 164 243-244 GRANITE DIGITAL 205 5104716442 | 519-520 NATIONAL INSTRUMENTS 4BIS 14 512-794-0100 
id BYTE WEARHOUSE 265 540-541 GVC CORP (INTL) 76 +686-2-704-0338" 403 NOBLENET 208DM 15 800-809-8988 
. BYTE WEB SITE 55 78 NSTL 158 810-941-9600 
227 — HOOLEON CORP 205 5206347515 | 79 МЗ WU кени 
289-200 CALIFORNIA PC PRODUCTS INC 259 600-394-4122 | 539 HYPERSYSTEMS 4818 22 439114342350 
285-268 CAMELEON TECHNOLOGY INC 296 800-440-7466 257 ОВЈЕСТ MANAGEMENT LAB 299  800-6789-OML 
549-550 CASPER 48S 24  «45-57-67-3000 . IBM APPLICATIONS 87  800-3BM-OS2 514-515 OLIVETTI S.P. A. (INT) 10-11 +39-125-52-48-13 
67 CETDC 191 4696-2-725-19597* DEVELOPMENT ext SA034 512-513 OLIVETTI SP.A. (INTL) 32-33 «39-2-48361 
528 CHICONY (INTL) 117 4889633925743" | ° IBM DATA MANAGEMENT (N.A) 36-37 B001BM-3333 | 194-195 OMNICOMP GRAPHICS CORP 143 713-404-2990 
286 CIA SOFTWARE 291 4353-1-282 4711" ext GAOG1 524 ON TIME MARKETING 481924 +49-40-437472 
287 COCOM 5 291 904-913-9001 IBM 052 (NA) 78 messe 80-81  OPTIQUEST 226 909-468-3750 
544-545. COMBYTE INC (INTL) CIV — 203-229-0660 . ORACLE CORP 93 800-492-9870 
PAQFAX 48143643 | 214-215 ORCHESTRA MULTISYSTEMS 150 800-237-9988 
503-504 COMPEX INC (INTL) 61 — 7146307302 | 113 IBMRS6000(NA) е -— | OSBORNE MCGRAW-HILL 22-23 8008228158 
68 P 800-48 
: nini i t dee . ІВМ SERVERS (N.A.) 25  800-BM-3333 
s PU ext ЈАТО | 314 PANASONIC COMMUNICATIONS 
DISKETTE (NA) OUTSERT 800-487-4838 | 182183 ICL(EMBLA) iie & SYSTEMS 195 — 800-742-8086 
128 COMPUTER DISCOUNT ° IDT 299 800-743-4343 315 PANASONIC COMMUNICATIONS 205 800-742-8006 
" 272273  soo-959-acpw | 551-552 INFOCUS (INTL) 17 +31-2503-22200 & SYSTEMS ex 
А 204-205 INNOVATIVE SOFTWARE 145 +49-69-296029 | 282  PANELIGHT 297 800-726-3589 
WAREHOUSE (U.S) OUTSERT  800-959-4COw | 206-207 INNOVATIVE SOFTWARE 147 44069236929 | 84 PASSPORT DESIGNS INC (NA) 125 415-720-0080 
273-274 COMPUTER GATE 281 408-720-0673 | 228 INTEGRAND RESEARCH 2903 2056551-1203 | 148 — PCSCOMPLEAT 276-277 608-524-6400 
и COMPUTER PROFESSIONAL'S 182 INTEGRIX INC 133 806-300-8288 85 PERSOFT INC 207 . 800-TCP.3130 
BOOK SOCIETY 20 614759349" | * INTEL CORP 26-27 800-538-3373 | 231 PERSONAL TEX 299 800-808-7006 
‘ COMPUTER PROFESSIONAL'S 112 INTERCON/PSINET (NA) 61 300-301 PIKA TECHNOLOGIES 292 613-5901-1555 
BOOK SOCIETY 200A-B — 814-750-3749" (MAC) | 86-87  PINNACLE MICRO 9 714-727-3300 
505 COMPUTER QUICK 38158 415-861-8330 112 INTERCON / PSINET (N.A) 61 800-367-7080 196-197 PIONEER NEW MEDIA TECH 142 800-444-ОРТІ 
189 COMPUTERLANE UNLIMITED 154 800-526-3482 (PC) B8 PKWAFE INC 176 414-354-8699 
225 —— COMPUTERWISE 298 800-255-3739 | 186-187 ELSHING (NA) SON 117 212-780-6119 | 404  PKWAPE INC 2080M8 414-354-8689 
114 CONNER PERIPHERALS (N.A.} 48NA7 800-6-CONNER 229 IO TECH si Siti! . POLLUTION SOLUTION 160 
3198 CONTROLLED POWER CO 260 — 8005214792 | Oo же GMBH 140 «4939460050 | 212213 POLYCON GMBH DATA SYS 164 449.521.9861322"" 
COPIA INTERNATIONAL LTD 212 708-682-8898 563 POLYWELLCOMPUTERSINC 288PC2 800-099-1276 
69 COREL DRAW 3-4-5 35 613-728-0828 J - - 562 — POLYWELLCOMPUTERSINC 288504 800-999-1278 
e JAMECO ELECTRONICS 000-83 405 POPKINSWASYSTEMSINC 2086049 212-571-3434 
151 COREL DRAW6 102 depen . JOR MICRODEVICES 289 8005385000 | 170-171 PROXIMA CORP 112 8004477694 
100 CREATIVE LABS INC $0 800-998-5227 153-154 KINGSTON TECHNOLOGY 130 — 714-438-1850 
129-130 CYBEX CORP 278 205-430-4030" 155-156 KINGSTON TECHNOLOGY 168 — 7144352600 | 155 — ONXSOFTWARESYSTEMSLID 139 800-676-0566 
131-132 CYBEX CORP 283 205430400" 34  KLEINMANN GMBH 144 449-7128-9292-92"" ext 1006 
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Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
232 QUALSTAR CORP 29? 800-468-0680 | ° SOFTWARE PUBLISHER'S ; 
166-167 QUARTERDECK OFFICE SYS 115 310-392-9851 ASSOC 288NE 

А SOFTW 235 МОЕХІМС 291 503-758-0521 
wo THER "x n - ASSOCIATION I ERS 288PC 4 101-102 VIEWSONIC 57 909-869-7976 

95 SOFTWARE SECURITY 220 2065639327 | ° VISIO CORP (N.A.) 109 800-24-VISIO E23 
147-148 RAIDTEC CORP 288 770-664-5066 | 115-116 SOFTWAY AMERICA INC 212 3035705345 | 4056 VISUALCOMPONENTSINC 2080411 800-884-8665 
521-522 RAIMA CORP 4857 206-557-0200 | 210-211 SOLID COMPUTER GMBH 151 +49-69-3159146" | 407-408 VISUAL NUMERICS 208DM 4 800-354-8880 
91 RAINBOW TECHNOLOGIES 208 8008528569 | 575576 SOLID COMPUTER GMBH (INTL) 187 +49-49-3159146" | 127 VISUAL THINKING 800-878-3373 
119 RAVE COMPUTER ASSOCIATES 216 800-966-RAVE | 181 SPRINT BUSINESS SERV (МАЈ 63 800-569-4700 | 222-222 VORTEX COMPUTERSYSTEMES 
250-251 RCI 292 © 800-RCHB0B0 | 125 SRA TECHNOLOGY TRAINING CO 177 800-SRA-1277 GMER 155 497131-255063" 
-—— ITE ا‎ eis 288-269 STARTECH COMPUTER PRODUCTS 293 mason W 

+ s . z 
307-310 RECORTEC INC 287 800-729-7654 | 295-2906 STAATECH INTL 274 619-278-2600 e e A алы 4 MESES 
233 RHETOREX INC 292 408370081 | 97 STATSOFT 173 9185834149 | әв  WETEX INTERNATIONAL 206 — B00-7SWETEX 
559-560 RMS 288ME 4 +65-338-0816°° | 248-249 SUPER MEMO WORLD 298 «4851764073 | 392  WIBU (INTI) 144 4972190172227 
567-568 RMS 288PC4  455338-0016" | 108 SUPRA CORP (NA) 48NA3 — 80072729647 | 302 үйрү) 144 3015702497 
198-199 ROSE ELECTRONICS 160 800-333-9343 105 SYMANTEC 41 777 110 WINBOOK (N.A.) 13 800-293-1639 
82-33 ROSS TECHNOLOGY INC 170 —— 800-774-7677 8AP13 | 409  WIZSOFT 2080016 508-620-4554 
$ . WORLDWIDE TECHNOLOGIES 282 2159220116" 
"- p کپ س چ لے دا‎ 172-173 TADPOLE TECHNOLOGY 135 BOU-Z32-6656 
: 262 TALKIE 296 800-ТАІКІЕ-4 3 
94-95 SAMTRON DISPLAYS INC (N.A.) 17  310-537.7000 235 TALKING TECHNOLOGY INC 293 800-685-4884 sa ph Ж — n À— 
174-175 SCEPTRE TECHNOLOGIES 141 — 800-708-2878 | 99 TEKTRONIX 39 800-835-6100 
281 SCI TRAN PRODUCTS 294 —— 412-367-7063 102 | * with ** indicates FAX Number 
142 SCITECH INTERNATIONAL 280 800-622-2345 | 267 TELEDAPTER SYSTEMS INC 296 800-997-7762 | Note: Cals to 900 numbers usually incur an extra per-minute charge In 
124 SDRC 69 B00-848-7372 168-169 TEXAS INSTRUMENTS 110-111 800-TI-TEXAS addition to any long-distance charges. BYTE is not responsible for charges 
542-543 SEH COMPUTERTECHNIK 285 TGV 300 — 800-TGV.3440 | incurred when calling these numbers. 
GMBH 4815 26 +49-521۰942260 * TGV 300 — 800 TGV-3440 

299  SERVINT CORP (NA) 202 NOSSERVMD | + TOSHIBA AMERICA INC (N.A) — T2A-D — 8004577777 t —Ó NES Edition 

122-123 TOSHIBA INTERNATIONAL CORP 232 7134660277 » appear in Europe Edition 
EIT SHAPFSTALL CORP 297 — 8002483475 | 248 TRIVALLEY TECHNOLOGY INC. 294 5104472030 | IS/INTL— Ads only appear in International Edition 
ЕЕЕ E лаа Ааа = See 99-100 TRIPP LITE 222 . 31227558741 MW — Ads only appear in Midwest Region Edition 

MENTAN Tee 17$ 6006368184 | 18 TUV RHEINLAND OF NA 138 N.A. — Ads only appear in North America Edition 

260 — SILICONRAX 294 8007008560 ex 123 | МЕ – Ads only appear in Northeast Region Edition. 
234 — SILICONSOFT INC 299 800-969-4411 U PC — Ads only appear in Pacific Coast Region Edition 
516 SMILE 4815 19 «886-2-754-2829"" 184-185 UNIDIRECT 98 800-755-0МІХ SO - Ads only appear in Southern Region Edition 
555-556 SOFT&NET DSTIBUTION SA 4815 10 «-44-151-794-3684 261 UNITED EDUCATION CENTERS 298 800-877-4889 U.S. – Ads only appear in U.S. Edition 
" SOFTBLOX INC 186 800-434-0202 ext 28 WORLD - Ads only appear In World Edition 


BYTE ADVERTISING SALES STAFF 
John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683 
Diane Lieberman, Advertising Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2518, Fax: (603) 924-2683 


CENTRAL U.S. NORTH PACIFIC 
AL, AR, FL, GA, IA, IL, IN, KS, KY, LA, АК, Northern CA, HI, ID, MT, OR, 


NEW ENGLAND 


CT, MA, ME, NH, Upstate NY, RI, VT, Peterborough, NH Office: 


Ontario, Canada, Eastern Canada 
Sanford L. Fibish (617) 860-6344 
Merle Model (617) 860-6221 

The McGraw-Hill Companies 

24 Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6899 


MID-ATLANTIC 

DC, DE, MD, NC, NJ, NY, NYC, PA, 
VA, WV 

Michael Feinberg (212) 512-4811 
Margot L. 
The McGraw-Hill Companies 
1221 Avenue of Americas— 

2Bth Floor 

New York, NY 10020 

FAX: (212) 512-2075 


MI, MN, MO, MS, ND, NE, OH, SC, 


SD, TN, WI 


Silicon Valley, UT, WA, WY, 
Western Canada 


Inside Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


Swanson (603) 924-2651 


Lori Silverstein (614) 899-4908 
Kevin Lary (603) 924-2527 
Jeanne Beeson (617) 860-6265 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

FAX: (614) 899-4899 


SOUTHWEST, ROCKY MOUNTAIN 
CO, OK, TX 

Jennifer Walker (214) 701-8496 
Kevin Lary (603) 924-2527 
Jeanne Beeson (617) 860-6265 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 


Dallas, TX 75240 


Roy J. Kops (415) 513-6861 
Susan Rastellini (415) 513-6951 
Lisa Farrell (415) 513-6862 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
бап Mateo, CA 94403 
FAX: (415) 513-6867 


SOUTH PACIFIC 
AZ, Southern CA, NM, NV 
Beth Dudas (714) 753-8140 
Mark Speros (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
irvine, CA 92718 


FAX: (714) 753-8147 


Brian Higgins (603) 924-2596 
BYTE 
One Phoenix Mill Lans 
Peterborough, NH 03458 
K 

Mabe (603) 924-2533 
One Phoenix Mill Lane 
Peterborough. NH 03458 
Regionai Advertising Secticas 
Зона Hui СЫ MINE 
One Phoenix Mill Lane 
Peterborough, NH 03458 


HEW MEDIA /ONLINE 
i 924-2574 


арма ааа 
Р МН 03453 
FAX: (603) 824-2683 


FAX: (214) 991-6208 


INTERNATIONAL ADVERTISING SALES STAFF 

L. Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2501, Fax: (603) 924-2683 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4BR, England, Tel: +44 171 4956780, Fax: +44 171 4956734 

UNITED XINGDOM, BENELUX TAIWAN 
Jonathan McGowan 

The McGraw-Hill Companies 
34 Dover St. 

London W1X 4BR 

Tel: +44 171 495 6781 

FAX: +44 171 4956734 


Third Wave 1 
E 
Fu Hsing North Road 


Jürgan Heise 
The пана Companies 


Frankturt 
Germany — 
Tei: +49 69 7140 7140 Tel: +44 171 2943171 


FAX: «49 69 7140 7146 FAX: +44 171 2043174 


ER oon 


ne ie ч Tei, +886 27136950 ext. 226 
27189467 


AUSTRALIA 

Phil Bush 

National Ad ; 
7-13 Parraween Street 
Cremorne NSW 2090, 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. «1-609-426-5526 


tyael 
Tel: +972 9 919544 Australia 
FAX: +972 9 981834 Tel: +61 2 908 9329 


FAX: «61 2 953 8274 


3 2624592 
FAX: мех 3 2624591 


Tel: +82 2 4813411 
FAX: +822 4813414 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 


corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 
Inquiry No. 


HARDWARE 


1 ACCESSORIES 


COMPUTER GATE 
280 LYBEN COMPUTER SYSTEMS 


2 ADD-IN BOARDS 


BOCA RESEARCH INC (INTL) 
CAMELEON TECHNOLOGY INC 
GLOBETEK 

2 JAMECO ELECTRONICS 

OMNICOMP GRAPHICS CORPORATION 
OUATECH INC 

235 TALKING TECHNOLOGY INC 

TNPC 

VORTEX COMPUTERSYSTEMES GMBH 


3 BAR CODING 


286 CIA SOFTWARE 
260 LYBEN COMPUTER SYSTEMS 
236 VIDEX INC 


4 COMMUNICATIONS/ 
NETWORKING 

557 ALTEX ELECTRONICS 

561 ALTEX ELECTRONICS 

AXIS COMMUNICATIONS (INT'L) 

126 BAY NETWORKS 

BUROBOTICS 

287 СОСОМ5 

DATAPRODUCTS 

ERGOTRON EUROPE 

: IBM SERVERS (М.А) 

KINGSTON TECHNOLOGY 

313 MEGAHERTZ CORPORATION (N.A.) 

254 МЕММОСЕ 

PIKA TECHNOLOGIES 

POLYCON GMBH DATA SYSTEMS 

250-251 RCI 

233 RHETOREX INC 

RMS 

RMS 

ROSE ELECTRONICS 

SEH COMPUTERTECHNIK GMBH 

29 SERVINT CORP (N.A) 

SIGMA TECH SOFTWARE 

SOLID COMPUTER GMBH 

181 SPRINT BUSINESS SERVICES (МА) 

STARTECH COMPUTER PRODUCTS 

235 TALKING TECHNOLOGY INC 


5 COMPUTER SYSTEMS 


239-240 APPRO INTERNATIONAL INC 
190 DATALUX CORPORATION 

‘ DELL COMPUTER CORP (N.A.) 
. DELL COMPUTER CORP (N.A.) 
. DELL COMPUTER CORP (N.A.) 
218-219 ELSNER TECHNOLOGIES (0.5) 
А GATEWAY 2000 

. GATEWAY 2000 

. IBM PERSONAL POWER PC (МАА.) 
113 {BM RS6000 (N.A) 

. IBM SERVERS (N.A} 


228 INTEGRAND RESEARCH 
152 INTEGRIX INC 

. INTEL CORPORATION 

LIGHTSTONE MULTIUSER GMBH (INTL) 
284 MICRO ALLIANCE 

107 MICRON COMPUTER 

78 NSTL 

OLIVETTI S.P.A. (INTL) 

146 PC'S COMPLEAT 

563 POLYWELL COMPUTERS INC 

562 POLYWELL COMPUTERS INC 

118 RAVE COMPUTER ASSOCIATES 
RECORTEC INC 

177 SAG ELECTRONICS 

. SILICON GRAPHICS 
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Page No. 


Category No. 

Inquiry No. 

260 SILICONRAX 

172-173 TADPOLE TECHNOLOGY 

565-566 TNPC 

238 TAI VALLEY TECHNOLOGY INC 

104 ZEOS INTERNATIONAL 

6 DATA ACQUISITION 

224 AMERICAN ADVANTECH 

226 GAGE APPLIED SCIENCES INC 

229 IO TECH 

* MICROSTAR LABORATORIES 

89-90 — OUATECH INC 

281 SCI TRAN PRODUCTS 

53 DIAGNOSTIC EQUIPMENT 
200 MICRO 2000 

7 DISK & OPTICAL DRIVES 
150 ASHTEK INC 

114 CONNER PERIPHERALS (N.A.) 

243-244 GRANITE DIGITAL 

153-154 KINGSTON TECHNOLOGY 

155-156 KINGSTON TECHNOLOGY 

135-136 MICRO SOLUTIONS COMP PROD 
159-160 MICROPOLIS CORP (N.A.) 

314 PANASONIC COMMUNICATIONS & SYS 
315 PANASONIC COMMUNICATIONS & SYS 
86-87 PINNACLE MICRO 

147-148 RAIDTEC CORPORATION 

295-296 STARTECH INTERNATIONAL 

9 FAX BOARDS/MACHINES 
216-217 BUROBOTICS 

108 SUPRA CORPORATION (N.A.) 

11 KEYBOARDS 

190 DATALUX CORPORATION 

252-253 ELMA ELECTRONIC 

227 HOOLEON CORPORATION 

12 LAN HARDWARE 

272 ANTEC 

501-502 BOCA RESEARCH INC (INTL) 

503-504 COMPEX INC (INTL) 

129-130 CYBEX CORPORATION 

131-132 CYBEX CORPORATION 

506-507 CYBEX CORPORATION (INTL) 

$ DATA COMMUNICATIONS (INT'L) 

F DATA COMMUNICATIONS (INTL) 
218-219 ELSNER TECHNOLOGIES (U.S.) 
535-536 ERGOTRON EUROPE 

133-134 FIRST SOURCE INTL 

218-219 LIGHTSTONE MULTIUSER GMBH (INTL) 
573-574 PSI PRINTER SYSTEMS INTL 

177 SAG ELECTRONICS 

542-543 SEH COMPUTERTECHNIK GMBH 
222-223 VORTEX COMPUTERSYSTEMES GMBH 
13 LAPTOPS & NOTEBOOKS 
176 BADGER COMPUTER 

528 CHICONY (INTL} 

: COMPAQ PORTABLES (N.A.) 

270-271 CORPORATE UPGRADES 

$ DELL COMPUTER CORP (N.A.) 

: DELL COMPUTER CORP (N.A.) 

523 FIRST INTERNATIONAL COMPUTER 

J JDR MICRODEVICES 

117-118 MAXTECH CORP (N.A.) 

141 MICRO-INTERNATIONAL INC 

531 MITAC INTERNATIONAL CORP (INT'L) 
162 MOTOROLA 

529 MULTIVENTURE (INTL) 

148 PC'S COMPLEAT 

174-175 SCEPTRE TECHNOLOGIES 

172-173 TADPOLE TECHNOLOGY 

168-169 TEXAS INSTRUMENTS 

* TOSHIBA AMERICA INC (N.A.) 

110 WINBOOK (N.A.) 

104 ZEOS INTERNATIONAL 


Category No. 

Inquiry No. Page No. 
14 MAIL ORDER 

561 ALTEX ELECTRONICS 28880 1 
557 ALTEX ELECTRONICS 288NE 1 
128 COMPUTER DISCOUNT WAREHOUSE 272-273 
M COMPUTER DISCOUNT WAREHOUSE OUTSERT 
189 COMPUTERLANE UNLIMITED 154 
: JAMECO ELECTRONICS 275 
558 МАМСНЕЅТЕЯ EQUIPMENT CO 2B8NE 2-3 
146 PC'S COMPLEAT 276-277 
295-296 STARTECH INTERNATIONAL 274 
283 WETEX INTERNATIONAL 296 
15  MEMORY/CHIPS/UPGRADES 


265-266 
133-134 


143-144 
92-83 
278-279 


16 


289-290 


* 


17 
530 
216217 
553-554 


516 
101-102 


19 


258-259 
106 


533-534 


20 


70-71 
569-570 
311-312 


558 

527 
514-515 
98 


21 


400-401 
* 


509-510 


ADVANCED MICRO DEVICES (N.A.) 14-15 
ADVANCED MICRO DEVICES (N.A} 90-91 
CAMELEON TECHNOLOGY INC 296 
FIRST SOURCE INTL 286 
INTEL CORPORATION 26-27 
JAMECO ELECTRONICS 275 
LA TRADE 290 
ROSS TECHNOLOGY INC 170 
SERMAX 296 
WORLDWIDE TECHNOLOGIES 282 
MISCELLANEOUS HARDWARE 
CALIFORNIA PC PRODUCTS INC 259 
MOTOROLA 104-105 
MOTOROLA 106-107 
MODEMS/MULTIPLEXORS 

ATRIE TECHNOLOGY INC 4818 6 
BUROBOTICS 146 
E-TECH (INT) 125 
JDR MICRODEVICES 289 
MAXTECH CORP (N.A.) 187 
MEGAHERTZ CORPORATION (N.A.) 193 
SUPRA CORPORATION (N.A.) 48НА 3 
TELEDAPTER SYSTEMS INC 296 
MONITORS & TERMINALS 

ACTION 300 
DATALUX CORPORATION 165 
GVC CORP (INTL) 78 
MAXTECH CORP (N.A.) 187 
NANAO USA CORP (NA) 99 
ORCHESTRA MULTISYSTEMS 150 
SAMSUNG ELECTRONICS 83 
SAMTRON DISPLAYS INC (N.A.) 17 
SMILE 4815 19 
VIEWSONIC 57 
MULTIMEDIA/CD-ROM 

BOXLIGHT CORPORATION 296 
CREATIVE LABS INC 50 
DATADSIC (N.A.) 248 
ELEKTROSON BV (INT) 63 
INFOCUS (INTL) 17 
MRT 181 
PANELIGHT 207 
PASSPORT DESIGNS INC (N.A.) 125 
PIONEER NEW MEDIA TECHNOLOGIES 142 
PROXIMA CORPORATION 112 
SILICON GRAPHICS 175 
PRINTERS/PLOTTERS 
DATAPRODUCTS 187 
KYOCERA (INTL) 248 
KYOCERA ELECTRONICS INC (N.A.) 189 
LEXMARK 242 
MANCHESTER EQUIPMENT CO 288МЕ 2-3 
MANNESMANN TALLY 4BIS 27 
OLIVETTI S.P.A. (INTL) 10-11 
TEKTRONIX 38 
PROGRAMMABLE HARDWARE 
ALADDIN KNOWLEDGE SYSTEMS 208DM 7 
DATA ACCESS CORP 158 
FAST SECURITY AG 48159 
ШОВ MICRODEVICES 289 


INDEX TO ADVERTISED PRODUCTS 


Category No. 
Inquiry No. Page No. 
304 KLEINMANN GMBH 144 
303 MACON 144 
91 RAINBOW TECHNOLOGIES 208 
302 WIBU 144 
237 Z-WORLD ENGINEERING 297 
56  RAID DRIVE ARRAYS 
181 DISTRIBUTED PROCESSING TECH 148 
575-576 SOLID COMPUTER GMBH (INT'L) 187 
222-223 VORTEX COMPUTERSYSTEMES GMBH 155 
22 SCANNERS/OCR/DIGITIZERS 
548 MDI SYSTEMS LTD 4815 23 
571-572 RECOGNITA (INTL) 109 
52 SECURITY 
61-62 ALADDIN KNOWLEDGE SYSTEMS 58 
400-401 ALADDIN KNOWLEDGE SYSTEMS 208DM 7 
509-510 FAST SECURITY AG 4815 8 
304 KLEINMANN GMBH 144 
303 MACON 144 
91 RAINBOW TECHNOLOGIES 208 
302 WIBU 144 
23 TAPE DRIVES 
544-545 COMBYTE INC (INT'L) CIV 
114 CONNER PERIPHERALS (N.A.) 48NA 7 
74-75 EXABYTE CORPORATION 21 
135-136 MICRO SOLUTIONS COMP PROD 278 
232 QUALSTAR CORP 297 
246-247 SHAFFSTALL CORP 297 
24  UPS/POWER MANAGEMENT 
263-264 АС! 297 
, AMERICAN POWER CONVERSION 224А-В 
53 AMERICAN POWER CONVERSION 224-225 
64-65 BEST POWER TECHNOLOGY 223 
316 CONTROLLED POWER COMPANY 260 
72-73  DELTEC/NSSI 70 
546-547 LUNAR ENERGY CO 4815 15 
82-33 MINUTEMAN 221 
80-81 OPTIQUEST 226 
122.123 TOSHIBA INTERNATIONAL CORP 232 
98-100 TRIPP LITE 222 
25 BUSINESS 
145 DESIGNER CHECKS 288 
577-578 FINSON (INTL) 13 
" IBM APPLICATION DEVELOPMENT 87 
293-294 MICROGRAFX 121 
170-171 PROXIMA CORPORATION 112 
127 VISUAL THINKING 68 
26  CAD/CAM 
124 SDRC 69 
27  COMMUNICATIONS/ 
NETWORKING 
201-202 AGE LOGIC 161 
549-550 CASPER 4815 24 
503-504 COMPEX INC (INT'L) 61 
288 DIGIPHONE (CAMELOT) 183 
537-538 DISTINCT CORPORATION 4815 12 
133-134 FIRST SOURCE INTL 286 
76-77 FRONTIER TECHNOLOGIES 260 
182-183 ICL (EMBLA) 96 
н MICROSOFT CORPORATION 2-5 
85 PERSOFT INC 207 
234 SILICONSOFT INC 299 
555-556 SOFT & NET DSTIBUTION SA 4BIS 10 
262 TALKIE 298 
" TGV 300 
285 TGV 300 
Ы WALKER, RICHER & QUINN (INT) 53 
28 DATA ACQUISITION 
519-520 NATIONAL INSTRUMENTS 4815 14 
127 VISUAL THINKING 68 
29 DATABASE 
220-221 А5515! MULTIMEDIA S.A.R.L. 153 
225 COMPUTERWISE 298 
539 HYPERSYSTEMS 4815 22 
ы IBM DATA MANAGEMENT (N.A.) 36-37 


Catagory No. 
Inquiry No. Page No. 
204-205 INNOVATIVE SOFTWARE 145 
206-207 INNOVATIVE SOFTWARE 147 
- ORACLE CORPORATION 93 
409 WIZSOFT 208DM 16 
30 EDUCATIONAL 
517-518 LOGIC PROGRAMMING ASSOCIATES 4815 26 
248-249 SUPER MEMO WORLD 298 
261 UNITED EDUCATION CENTERS 298 
31 ENGINEERING/SCIENTIFIC 
111 F & H SIMULATIONS 71 
517-518 LOGIC PROGRAMMING ASSOCIATES 4815 26 
231 PERSONAL TEX 299 
407-408 VISUAL NUMERICS 208DM 4 
33 GRAPHICS 
151 COREL DRAW 6 102 
69 COREL DRAW 3-4-5 35 
209 EMATEK GMBH 152 
293-294 MICROGRAFX 121 
a MICROGRAFX 215 
163-164 NANAO USA CORP (N.A.) 99 
84 PASSPORT DESIGNS INC (N.A) 125 
170-171 PROXIMA CORPORATION 112 
35 MAIL ORDER 
128 COMPUTER DISCOUNT WAREHOUSE 272-273 
е COMPUTER DISCOUNT WAREHOUSE OUTSERT 
505 COMPUTER QUICK 4815 8 
511 GREY MATTER LTD 4815 20 
36  MATHEMATICAL/STATISTICAL 
230 NATIONAL INSTRUMENTS 298 
231 PERSONAL TEX 299 
97 STATSOFT 173 
407-408 VISUAL NUMERICS 208DM 4 
37 MISCELLANEOUS SOFTWARE 
577-578 FINSON (INTL) 13 
524 ON TIME MARKETING 4815 24 
38 ON-LINE SERVICES 
450 BIX 204 
Р COMPUSERVE 194A-B 
68 COMPUSERVE 185 
" COMPUSERVE OUTSERT 
192-193 GALACTICOMM INC 149 
Б ОТ 299 
112 INTERCON / PSINET (М.А.) 61 
234 SILICONSOFT INC 299 
39 OPERATING SYSTEMS 
218-219 ELSNER TECHNOLOGIES (U.S.) 157 
218-219 LIGHTSTONE MULTIUSER GMBH {INT'L} 157 
165 ONX SOFTWARE SYSTEMS LTD 139 
165-167 OUARTEROECK OFFICE SYSTEMS 115 
54 05/2 
s IBM 052 (N.A.) 76 
79 NSTL 240 
409 WIZSOFT 208DM 16 
40  PROGRAMMING LANGUAGES/ 
TOOLS 
412 ASCI INC 208DM 16 
220-221 ASSIS! MULTIMEDIA S.A.R.L. 153 
549-550 CASPER 4815 24 
E COPIA INTERNATIONAL LTD 212 
402 FAIRCOM CORPORATION 208DM 10 
511 GREY MATTER LTD 4815 20 
204-205 INNOVATIVE SOFTWARE 145 
206-207 INNOVATIVE SOFTWARE 147 
517-518 LOGIC PROGRAMMING ASSOCIATES 4815 26 
$ MICROSOFT CORPORATION 208DM 2 
* MICROWAY 176 
410-411 MLL SOFTWARE & COMPUTERS IND LT 208DM 14 
403 NOBLENET 208DM 15 
257 OBJECT MANAGEMENT LABORATORY 299 
524 ON TIME MARKETING 4815 24 
ORACLE CORPORATION 93 
405 POPKIN S/W & SYSTEMS INC 208DM 9 
521-522 RAIMA CORP 485 7 
$ SOFTBLOX INC 166 
105 SYMANTEC 41 
406 VISUAL COMPONENTS INC 208DM 11 
407-408 VISUAL NUMERICS 208DM 4 
Е WALKER, RICHER & ОШММ (INT'L) 53 


Category No. 

inquiry No. Page No. 
103 WATCOM SQL 31 
41 SECURITY 

61-62 ALADDIN KNOWLEDGE SYSTEMS 58 
400-401 ALADDIN KNOWLEDGE SYSTEMS (U.S.] 208DM 7 
508 EUTRON 4815 16 
509-510 FAST SECURITY AG à 4859 
304 KLEINMANN GMBH 144 
303 MACON 144 
gt RAINBOW TECHNOLOGIES 208 
96 SOFTWARE SECURITY 220 
302 WIBU 144 
45 UNIX 

201-202 AGE LOGIC 161 
: COPIA INTERNATIONAL LTD 212 
537-538 DISTINCT CORPORATION 481$ 12 
182-183 ICL (EMBLA) 96 
291-292 IXOS SOFTWARE GMBH 140 
403 NOBLENET 208DM 15 
521-522 RAIMA CORP 48157 
555-556 SOFT & NET DSTIBUTION SA 4815 10 
115-116 SOFTWAY AMERICA INC 212 
184-185 UNIDIRECT 98 
. WALKER, RICHER & QUINN (INTL) 53 
46 UTILITIES 

203 ALLMICRO 159 
200 MICRO 2000 162-163 
B8 PKWARE INC 178 
404 PKWARE INC 208DM 8 
166-167 QUARTERDECK OFFICE SYSTEMS 115 
47 WINDOWS 

* COPIA INTERNATIONAL LTD 212 
537-538 DISTINCT CORPORATION 4815 12 
577-578 FINSON (INT'L) 13 
76-77 FRONTIER TECHNOLOGIES 260 
511 GREY MATTER LTD 4815 20 
255-256 KUREO TECHNOLOGY INC 299 
. MICROSOFT CORPORATION 2-5 
163-164 NANAO USA CORP (N.A.) 99 
555-556 SOFT & NET DSTIBUTION SA 48IS 10 
. VISIO CORPORATION (N.A.) 109 
110 WINBOOK (N.A.) 13 
48 WORD PROCESSING/DTP 

297-298 ACCENT SOFTWARE INTERNATIONAL 311 
49  BOOKS/PUBLICATIONS 

178-179 AP PROFESSIONAL 127 
* AVIATION WEEK (INTL) 36-37 
66 BYTE ON CD ROM 235 
. BYTE READER 269 
. COMPUTER PROFESSIONAL'S BK SOC 201 
, DATA COMMUNICATIONS 28880 2-3 
186-187 INTERNATIONAL THOMSON PUBLISHING (N.A) 117 
. OSBORNE MCGRAW-HILL 22.23 
51 MISCELLANEOUS 

. BEST OF BYTE А 2080М 17 
. BUSINESS SOFTWARE ALLIANCE 208DM 12 
. BYTE BACK ISSUES 305 
. BYTE BACK ISSUES (INTL) 202 
Ы BYTE CIRCULATION 220 
. BYTE EURODECK (INTL) 91 
. BYTE REPRINTS (INTL) 99 
. BYTE SUB MESSAGE 164 
* BYTE SUS MESSAGE 4815 28 
' BYTE WEARHOUSE 265 
. BYTE WEB SITE 55 
67 CETDC 191 
. DATAPRO (INT'L) 101 
. DATAPRO (INTL) 189 
564 DECUS / TALLEY MANAGEMENT GROUP — 288РС 3 
. MCGRAW-HILL COMPANIES 54 
* MCGRAW-HILL COMPANIES (INT'L) 100 
* MCGRAW-HILL ON-LINE (INTL) 90 
161 MITSUBISHI MOTOR SALES OF AMERICA (N.A.) 78-79 
* POLLUTION SOLUTION 160 
. SOFTWARE PUBLISHER'S ASSOCATION  288NE4 
. SOFTWARE PUBLISHER'S ASSOCIATION 288РС 4 
125 SAA TECHNOLOGY TRAINING CO 177 
188 TUV RHEINLAND OF NORTH AMERICA 136 


NOVEMBER 1995 BYTE 309 


EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


Inquiry No. Page No. 
A 
Acme Electric 227 
1327 Adder Technology 4815 21 
1316  Adept Scientific 4815 26 
1246 The Aldridge Co. 261 
1008 AllMicro 268 
Alpha Technologies 227 
AMD 179 
American Power Conversion 227 
America Online 203 
1344 Andest 4815 24 
1340 АРЕ 4815 23 
Apple Computer 103, 123, 137, 
233 
1343 Arcom Controls 4815 24 
1001 askSam Systems 266 
1264 Aspect Software 208DM 19 
1000 Aspen Systems 263 
988 Associates Mega 262 
Sub-System 
AST Computer 28 
AT&T 40, 77, 81,113 
1232 AT&T Global Information 233 
Solutions 
1314 Attar Software 4815 27 
1311 Attention To Detail 481527 
Autodesk 48NA 1 
1268 Avalan Technology 208DM 20 
1011 Avista Design Systems 266 
1309 AVM 4815 26 
1339 Axis Communications 4815 23 
ü 
Banyan Systems 30, 34, 51 
Bell Labs Computing 81 
Techniques Research 
Best Power 227 
979 ВИЗ Computer 263 
Bristol Technologies 251 
BugNet 137 
Burton Group 30, 34 
C 
1312 Calidus ABIS 27 
1241 Cambridge 481$ 13 
Neurodynamics 
Charles River Analytics 103 
1306 Chem Research 485 25 
1332 Chloride Power 4815 2t 
Electronics 
1243 Chromatic Research 171 
Cisco Systems 51 
1007 Claris 267 
Clary 227 
1325 Coastline Imaging 4815 28 
Systems 
Collabra Software 51 
Compaq Computer 28, 34. 47 
CompuServe 203 
Computer Associates 34 
1303 Computer Management 4815 25 
Group 
Compuware 131 
Controlled Power Company 227 
1247 Corel 261 
1251 CoStar 261 
C-Power Products 227 
1307 CPU Sottware 4BIS 26 
1326 Cross Products 4815 21 
1233  Crosswise 233 
1318 C2C Systems 4815 27 
1335 CXR 4815 22 
Cyrix 179 
D 
1396, Dataproducts 238 
1397 
1328 Datasonix 4815 21 
Dell Computer 28 
Deltec Electronics 227 
1333 Devlin Electronics 4815 21 
Dialogic 4815 5 
984 Diamond Multimedia 264 
Systems 


IS pages appear only іп the Intemational edition. DM pages appear only in the U.S, edition. NA pages appear only in the North America edition. 


Inquiry No. Page No. 
977, Digital Equipment 28, 34, 47, 51, 
1398 113, 179, 198, 238, 251, 263 
Digitalk/ParcPlace 131 
Division 249 
1013 Dux Software 267 
Dynasty Technologies 2080М З 
E 
981 Eicon Technology 262 
Engineering Dynamics 48МА 1 
Eurolink 4815 5 
Exide Electronics 227 
1271 Expersoft 208DM 19 
F 
Failure Analysis 48NA 1 
Associales 
FFE Software 208DM 5 
Forrester Research 30 
Forté Software 208DM 3 
Fujitsu 38 
1238 Future Labs 233 
G 
Gallup Organization 51 
Gateway 2000 28 
1253 Grolier Electronic Publishing 261 
H 
1399, Hewlett-Packard 2B, 47, 51, 
1400 113,123, 179, 227, 238, 249 
1330 Hinton Instruments 4815 21 
І 
Ibas Data Recovery 4815 3 
Laboratories 
1144, IBM 28, 34, 47, 51, 81, 
1148 123, 137, 198, 209, 213, 
208DM 13 
1236 IBM Direct 233 
Inmark Development 131 
1229 Insignia Solutions 119 
976, Intel 28, 47, 113, 119, 
1237 179, 233, 262 
InteiliPower 227 
1250 interactive Image 261 
Technologies 
Intergraph 28 
Intemational Power 227 
Technologies 
Intersolv 131 
1234  InVision Systems 233 
1147 IPC Technologies 209 
1239 (Soft 4815 13 
ITMS 4815 5 
1006 хех Design Intemational 267 
J 
1002 Janna Systems 267 
JYACC 131 
K 
1401, Kyocera Electronics 238 
1402 
L 
1336 Lanoptics 4815 22 
1403 Lexmark Intemational 238 
Liebert 227 
1228 Locus Computing 119 
Lotus Development 51 
1252 LucasArts Entertainment 261 
M 
1342 Mannesmann Tally 4815 23 
1313 Matra Datavision 4815 28 
Matsushita 38 
1020, McAfee Associates 34, 267, 
1267 208DM 20 
MegaSoft 48155 
1249 Microcom 261 
993 Micro Design International 262 
1262, Micro Focus 208DM 19, 
1270 208DM 20 


310 BYTE NOVEMBER 1995 


Inquiry No. Page No. 
1026, Microsoft 30, 34, 47, 51, 81, 
1146 103, 119, 123, 137, 213, 
219, 251, 208DM 13 
1242 MicroUnity Systems 171 
Engineering 
1305 Midland Software 4815 25 
1308 Мірѕ Technologies 113, 179, 
4815 26 
1240 МТ 4815 13 
Mitsubishi Electric 38 
1300 M. M. Experience 4815 25 
Motorola 113, 179 
1149 Motorola Computer Group 209 
978 Motorola Wireless Data 264 
Group 
1331 MultiTech Computers 4815 21 
1345 Myriad Solutions 4815 24 
N 
NAI Datacomm 40 
1022 Natural Intelligence 267 
NEC 38 
Nera Telecommunications 4815 З 
1231 NetManage 217 
Network Specialists 30 
Neuron Data 131, 208DM 3 
NexGen 179 
1334 Nighthawk Ekectronics 4815 22 
Novell 30, 34, 47, 51, 81, 
103, 113 
1255 NRSpace 261 
1244 Nvidia 171 
0 
Object Management Group 113 
1338 Océ Graphics 4815 23 
Olivetti 4815 3 
Oneac 227 
Open Horizon 208DM 5 
1145 Oracle 47, 51, 213, 
208DM 3 
1263 O'Reilly & Associates 2080М 19 
1315 02 Software 4815 28 
Р 
Pacific Image 4815 5 
1018 Palindrome 267 
Paradyne 40 
Para Systems 227 
1319 PC Secu ABIS 28 
1265 Phar Lap Software 208DM 20 
1245 Philips Semiconductors 171 
1235 PictureTel 233 
1337 Portable Addons 4815 22 
Powercom America 227 
1261 Powersoft 208DM 20 
Praxsys Technologies 119 
Preferred Systems 30 
Prodigy 203 
ProModel 66 
ProtoView 208DM 5 
Development 
Prudential Insurance 51 
1010 Pyramid Learning 268 
Q 
1310 QBS Software 4815 28 
1404, QMS 238 
1405 
QNX Sottware 113 
Qualitas 103 
Quarterdeck Office Systems 103 
986 Quick Technology 262 
R 
Racal-Dalacom 40 
1014 Raptor Systems 268 
Rhetorex 4815 5 
980 Ross Technology 264 
S 
987 Samsung Electronics 264 
The Santa Cruz Operation 47, 51 
SAP AG 51 


Inquiry No. Page No. 
Satchel Evaluations 40 
1321 Sazgar 481$ 25 
SDX Business Systems 48155 
1269 Sheridan Software 208DM 20 
1021 ShowCase 268 
Siemens-Nixdort 28 
Siemens Solar Industries 66 
982 Silicon Graphics 47, 113, 263, 
48NA 1 
SimWare 30 
1023 Software Development Group 268 
Sony 38 
1266 SOA 208DM 19 
Square D-EPE 227 
Stac Electronics 103 
1012 StonyBrook Software 266 
Strategic Focus 208DM 3 
1248 Strategic Simulations 261 
Sun Microsystems 113, 179 
1019, SunSoft 47, 51, 77, 81,113, 
1230 119, 268 
Superior Electric 227 
1329 Sydat Automation AB 4815 21 
Sylvain Faust 208DM 5 
Symantec 103 
1341 SysKonnect 4815 23 
T 
Taligent 123 
994 Tamarack Technologies 263 
Technical Visions 38 
Tektronix 38 
983 Teledapter Systems 263 
TNO 48NA 1 
Toshiba International 227 
Tripp Lite Manufacturing 227 
U 
Unily 131, 208DM 3 
1301  Uniplex 4815 25 
Upsonic 227 
U.S. Robotics 40 
V 
V Communications 103 
995  Ven-Tel 264 
Verimation 51 
1254 Viewpoint DataLabs 261 
International 
1003 Visual Software 268 
W 
1004 Wali Data 266 
Wang Laboratories 51 
Waicom 47 
Wavefront Technologies 48МА 1 
989 Westem Digital 264 
X 
1302 Xara 4815 25 
1406, Xerox 238 
1407 
XVT Soltware 131 
2 
Zinc Software 131 


BYTE (ISSN 0360-5280) Is published monthly by The 
McGraw-Hill Companies, Inc. U.S. subscriber rate 


in U.S. funds that can be drawn on a U.S. bank. Sir 
gie copies $3.50 in the U.S., $4.50 in Canada. Ex- 
ecutive, Editorial, Circulation, and Advertising Ol- 
lices: One Phoenix Mill Lane, Peterborough, NH 
03458. Second-ciags postage paid at Peterborough, 
NH, and additional mailing offices. Postage paid at 
Winnipeg. Manitoba. Canada Post Intemabona! Pub- 
licatjons Mall Product Sales Agreement No. 246482. 


for GST as The McGraw-Hill Companies, 


inc.. GST #123075673. Printed in the United States 
of Amarica. Postmaster. Send address changes 
and tuffilmont quasbons to BYTE Subscriptions, Р.О. 
Box 552, Hightstown, NJ 08520. 


ч E 
= a ш н 


т a 
i ч Г Т 
B : a Е! T , 


E e d 


Accent 


Over thirty 
word 
processors 
in one 


j T 
` Jtalian 


. Belorussian Norwegian 
Bulgarian Polish 
. Croatian Portuguese 
- Czech Romanian 
. Danish Russian 
Dutch Serbian 
English Slovakian 
Finnish Slovenian 
Flemish Spanish 
French Swedish 
German Swiss- 
Greek German 
` Hebrew Turkish 
Hungarian Ukrainian 
Icelandic 


YOU SPEAK THE LANGUAGE 


NOW GET A WORD PROCESSOR THAT DOES, TOO 


Ig ertect mult Ц 

Рог years you've struggled with documents every time 

your English based word No matter how many ЕА 
processor which doesn't workin уои use, Accent automatically 
the other languages you need. uses the correct spell checker, 
Now with Accent" your struggle thesaurus and hyphenation rules 
is over. Find out why PC to deliver perfect multilingual 
Magazine called Accent "the best documents. Plus you get the 
multilingual word processor Berlitz Interpreter’, for English, 
We've seen.” French, German, Spanish and 
Italian. 


[he languages vo 


With more than 50 interactive 

keyboards, Accent makes it easy Menus and on-line h 

to type in your language with al! language. 

the right characters. And Accent Accent makes it easy to work in 

has more than 150 TrueType your own language. You can 

fonts for elegant looking change the language of menus, 

documents. Accent gives you dialogue boxes and on-line help 

more languages, more fonts, to the one most comfortable for 

more value. you. For example, type in Russian 
while menus are in Ead 


nt^ [ISLANG SACC 
z file Edit insert View Feros 2 Tables Wiadew Heip 
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AND 35 OTHERS! 


ACCENT PARLE VOTRE LANGUE 
AINSI QUE 35 AUTRES! 


eda 35 Ha rud языке 
других 


sH еще 


li ACCENT‏ لغتك 
e‏ اا إلى го‏ لغات ад‏ 


existing 


Now add those missing lan- 
guages to the documents that 
you've prepared with other word 
processors. You will impress 
your clients, hand in complete 
assignments and build stronger 
relationships. And Accent works 
under any_language version of 
Windows so it's portable 
wherever you are in the world. 
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When you need more than just 
English, use Accent to prepare 
business letters and reports, 
homework assignments, 
presentations or a letter to family. 
Accent speaks your language and 
theirs too. 


Circle 297 on Inquiry Card 
(RESELLERS: 298). 


"For an individual or business 
that corresponds in more than 
one language, Accent is 
heaven-sent." 

The New York Times 


Premium word 
processing for 
people who use 
more than just 
English. 


For more information 
Tel. 800 535 5256 


Visit our Web site. 
http://www.accentsoft.com/ 


Ted Nelson 
Things to Come 


The inventor of hypertext 
forecasts the future, 
including the demise of 


the human race 


Desktop computers 

Very few computers will be on the desktop in 10 years. 
Today’s workstation capacity will be in wristwatches, 
on the wall, off the wall, and so on. 


Mobile computers 

My favorite design, which I call the Walkie-Thinkie, is a 
wearable computer with a five-finger keyboard on your 
lapel (but there are lots of other options), a headphone, 
and a microphone. This device will have real-time digi- 
tal recording and audio editing, a telephone, an answer- 
ing machine, and voice mail built in. But I’m not holding 
my breath for reliable voice recognition. 


User interfaces 

It won’t be the Mac/Windows-type interface or the voice 
interface seen in Star Trek. Both ideas are inane. The al- 
ternative is the design of abstract worlds and spaces with 
new rules and topologies that people can easily under- 
stand, use, and enjoy. Everybody should have the inter- 
face they want, so it will be increasingly important for 
"applications" to be delivered detached from “interfaces.” 


Operating systems 

Linux will become very important. Then Taos, a very 
strong multitasking system for real-time (i.e., time-com- 
pelling) applications, set-top boxes, and so on. 


Virtual reality 

That oxymoron for interactive realism will become just 
another interface and another big way to waste time. But 
it could also be very practical for lots of stuff—maps, 
instructions, and x-ray views. 


On-line publishing 

As I’ve always envisioned (and built into Project Xanadu), 
there will be: automatic royalty on a pro rata basis for any 
portion of a document or object sold; stable publishing, 
so that materials may be reliably linked; unrestricted re- 
publication of any material, if that material uses Xanadu’s 
“transcopyright” doctrine (1.е., a permission system that 
lets anyone reuse someone else’s transcopyrighted ma- 
terial in anew document; you transmit a pointer to the de- 
sired material, and each customer purchasing your work 
buys each quotation from its original publisher). 


Software-development tools 
C++ will sink, C will resurge, Visual Basic (which ought 
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to be called Structured COBOL) will be big. Prograph, 
possibly the best, will catch on. CASE tools will become 
convenient. 


Componentware 

We need a king to make the rules about how the compo- 
nents divide and fit together. Standardization politics 
rules. But most of the issues of software will change 
completely, just as they have every five years. 


Tomorrow's killer applications 

My hope is that there will be no more applications, be- 
cause future software will be set up to be tied together, 
piped together, scripted together. The real killer appli- 
cations will be nanotech bugs that escape. 


Players of the twenty-first century 

Microsoft has peaked. By 2000, it should be second to 
Netscape. Silicon Graphics will live on. So will Sun. 
Thinking Machines will make a comeback. Apple will be 
acquired by Wal-Mart. Quarterdeck will make it big, but 
I'm not sure what with. IBM will die a terrible death, 
possibly bankruptcy or being acquired by Quarterdeck. 


The data highway 

It will be a conglomerate of parts on an Internet-like 
model, with some fast priority lanes and something like 
the Clipper chip for encryption—which everyone will 
bypass. But that doesn't matter, since it will let the gov- 
ernment arrest whomever they choose, since we'll all be 
breaking the big, vague new law against everything. 


How computing technology will change the world 
In every possible way. But I find it hard to believe that the 
human race will survive to the year 2100. Ш 


Ted Nelson coined the concepts hypertext and hypermedia 
in 1965. He is best known for Project Xanadu. You can 
reach him on the Internet or BIX ai editors@ bix.com. 


DELL LATITUDE DELL LATITUDE™ XPi P75D * 2 Type 1/1 Type Ill PCMCIA Slots 
Dependable Notebooks 7SMHz PENTIUM’ PROCESSOR * Preloaded Communications 
With Superior Battery Life — 19.4" Dual Scan Color Display Software 
· ВМВ RAM (40MB Max ВАМ) • 6.2 Pounds 
ж 256KB 12 Cache * Optional Dell Latitude 


* 420MB Removable Hard Drive DeskDock" Available 


(1268 Max) * | Year Warranty’ 


х Smart Lithium lon Battery with — * Order an additional smart Lithium 
Advanced Pawer Management lon battery for only $199 more. 


* 32- bit Local-bus Video, Business Lease: $96/Mo. 
IMB Video RAM Order Code #800025 


Qur New Pentium Chip 
Latitude XPi 
Now Only 


$2599 


IT’S LIKE GETTING THIS MUCH BATTERY LIFE 


IN A PENTIUM CHIP NOTEBOOK. 


Designed for 


.. Microsoft® 
pentium Windows'95 


Promotional pricing is not discountable. "The VeriTest Cross-Country v2 0 test simulates typical executive use of Microsoft Office applications in 
Microsoft Windows® 3.11 during an airplane flight. Power management was enabled and 8MB RAM was installed. VeriTest, inc is located ın Santa Monica, CA. 


If airlines had outlets at every seat, 
it wouldn't matter so much that most 
Pentium processor notebooks only last 
an hour or two. But the only outlets are 
in the restroom. And you can't spend 
the whole trip in there. 

Introducing the Dell Latitude XPI 
notebook. The first Pentium processor 
notebook that can last take-off to touch- 
down, with а 75MHz or 90MHz Pentium chip. 

This thanks to Dell's record-breaking 
smart Lithium lon battery and power 
management technology (not to mention 
Intel's new LM Pentium chip). In "Cross- 
Country" " tests" conducted by VeriTest, 
inc., a leading independent test lab, the 
Dell Latitude XPi P75 dual scan notebook 
lasted an average of 4 hours and 40 
minutes. That's LA to New York, no 
problem. Of course, actual battery life will 
vary depending on the nature of your use 
and configuration. You might even get more. 

So call today to order your Latitude 
XPi. It's packed with power. And we don't 
mean just Pentium. 


800-822-3787 


In Canada? call 800-668-3021 
Mon-Fri 7am-9pm CT * Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 
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DESKTOP PRICES 


ACR 


THE MOTHE 


DELL DIMENSION XPS P133c 
133MHz PENTIUM” PROCESSOR 

* Mini Tower Model 

• 16MB EDO Memory (128МВ Max ВАМ) 
• 512KB Pipeline Burst Cache 

• 268 Hard Drive [10.5ms, Mode 4] 

• 1715 Monitor (17° CRT, NI) 


• SFX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 


* 6X Multi-session EIDE CD-ROM Drive 


+ MS’ Office Professional with 
Bookshelf for Windows* 95 


e Dell Software Suite 
* AWE32 Wave Table Sound Card 
• Altec Lansing ACS-5 Speakers 


* Microsoft Windows 95/30 Days 
Free Support 


53749 


Business Lease: $135/Mo. 
Order Code #500142 


DELL DIMENSION XPS P100c 
100MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* 16MB EDO Memory (128MB Max RAM} 
• 256KB Pipeline Burst Cache 


« 1GB Hard Drive [10ms, Mode 4] 
(1.6GB Max) 


e 17LS Monitor (17° CRT, Nt) 

* 9FX Motion Graphics Accelerator with 
2M8 VRAM (128-bit 4MB VRAM Max) 

e 4X Multi-session EIDE CD-ROM Drive 

* MS Office Professional with 
Bookshelf for Windows 95 

* Dell Software Suite 

• Microsoft Windows 95/30 Days 
Free Support 


$2749 


Business Lease: $102/Mo. 
Order Code #500146 


DELL DIMENSION XPS P133c 

133MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* ВМВ EDO Memory (128МВ Max RAM) 

• 256KB Pipeline Burst Cache 

• 1GB Hard Drive [10ms, Mode 4] 
(1.668 Max) 

* 1515 Monitor (15" CRT, NI! 

• 64-bit PCI IMB DRAM Video 
(128-bit 4MB VRAM Max) 

* 4X Multi-session EIDE CD-ROM Drive 

e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-31 Speakers 

* Microsoft Windows 95/30 Days 
Free Support 


* Upgrade to a 3 Year Extended Warranty 
for only $199 more. 


$2399 


Business Lease: $89/Mo. 
Order Code #500143 


DELL DIMENSION P100t 
100MHz PENTIUM PROCESSOR 
* Mini Tower Model 
* BMB EDO Memory (128MB Max ВАМ) 
• 540MB Hard Drive [12ms] 
{1.568 Мах) 
• 1515 Monitor (15° CRT, NI} 
• 64-bit PCI 2M8 DRAM Video 
• 4X Multi-session EIDE CD-ROM Drive 


e Microsoft Windows 95/30 Days 
Free Support 

* Add a 3COM ELink Combo Network 
Interface Card for only $109 more. 


Pictured System 


$1799 


Business Lease: $67/Mo. 
Order Code #500148 


DELL DIMENSION XPS P120c 
120MHz PENTIUM PROCESSOR 

* Mini Tower Model 

• 16MB EDO Memory (128MB Max ВАМ) 
* 512KB Pipeline Burst Cache 

• 166GB Hard Drive [10ms, Mode 4] 

e 15,S Monitor (15" CRT, NI) 


* 9FX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 


* 4X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with 
Bookshelf for Windows 95 


e Dell Software Suite 
• Sound Blaster 16 Sound Card 
* Altec Lansing ACS-5 Speakers 


* Microsoft Windows 95/30 Days 
Free Support 


72999 


Business Lease: $111/Mo. 
Order Code #500145 


DELL DIMENSION P75t 
75MHz PENTIUM PROCESSOR 
* Mini Tower Model 
© ВМВ EDO Memory (128MB Max ААМ) 
* 540MB Hard Drive [12ms] 
(1.6GB Max) 
* 15LS Monitor (15° CAT, NI) 
• 64-bit PCI IMB ORAM Video 
(2MB DRAM Max) 
e 4X Multi-session EIDE CD-ROM Drive 
» Sound Blaster 16 Sound Card 
* Altec Lansing ACS-5 Speakers 
* Microsoft Windows 95/30 Days 
Free Support 


* Add a 28.8 US Robotics Fax/Modem 
for only $149 more. 


$1629 


Business Lease: $60/Mo. 
Order Code #500140 


*SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOUSANDS OF POPULAR CONFIGURATIONS AVAILABLE. 


Promotional pricing is not discountable. "Guarantees available in the U.S. only for registered owners of Dell Dimension systems purchased after 8/1/93. tFor a complete copy of our Guarantees ог 
Limited Warranties, please write Dell USA LP., 2214 W. Braker Lane, Building 3, Austin, TX 7875B. Business leasing arranged by Leasing Group, Inc. *Prices and specifications valid іл the U.S. only 
and subject to change without notice. The intel Inside Jogo and Pentium are registered trademarks and IntelDX4 is a trademark of Intel Corporation. MS, Windows, Microsoft and the Windows logo are 


registered trademarks of Microsoft Corporation, ©1995 Dell Computer Corporation. All rights reserved. 


DELL DIMENSION XPS 

120MHz PENTIUM PROCESS 

* Mini Tower Model 

• 8MB EDO Memory (128M 

• 256KB Pipeline Burst Cac 

* 1GB Hard Drive [10ms, М 
(1.6GB Max) 

• 1515 Monitor (15° CRT, М 

• 64-bit PCI 1MB DRAM Vic 
(128-bit 4MB VRAM Max) 

e Microsoft Windows 95/2 
Free Support 


ж Add the HP DeskJet 5601 
for only $389 more. 


$1999 


Business Lease: $74/Mo. 
Order Code #500144 


DELL DIMENSION P75t 

75MHz PENTIUM PROCESSC 

* Mini Tower Model 

e 8MB EDO Memory (128M 

e 540MB Hard Drive [125] 
(1.8GB Мах) 

• 14XE Monitor (14" CRT, NI 

e 64-bit PCI 1MB DRAM Vid 
(2MB DRAM Max) 

* Microsoft Windows 95/3 
Free Support 

ж Upgrade to the 151$ 15" 
for only $30 more. 


$1399 


Business Lease: $52/Mo. 
Order Code 4500141 
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DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 
* 8MB RAM (40MB Max RAM] 
* 256KB L2 Cache 


* 420MB Removable Hard Drive 
(1.2GB Max] 


• Smart Lithium fon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Type ll/1 Type IIl PCMCIA Slots 
e 6.2 Pounds 
* 1 Year Warranty! 


* Order an additional smart Lithium 


fon battery for $199 more. 


$2599 


Business Lease: $96/Mo. 
Order Code #800025 


DELL LATITUDE XPi P90ST 
SOMHz PENTIUM PROCESSOR 

• 10.4" SVGA Active Matrix Display 
e ВМВ RAM (40МВ Max ВАМ) 

* 256KB L2 Cache 


e 420MB Removable Hard Drive 
(1.2GB Max} 


e Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 
1MB Video RAM 


e 2 Typell/1 Type IiI PCMCIA Slots 
• 6.2 Pounds 
* 3 Year Extended Warranty! 


ж Add a 1 2GB hard drive far $800 more. 


$4299 


Business Lease: $155/Mo. 
Order Code #800035 


DELL LATITUDE LX 4100D 

100MHz INTELDX4™ PROCESSOR 

e 10 4* Dual Scan Color Display 

• ВМВ RAM (24MB Max RAM} 

• 128KB L2 Cache 

• 420MB Upgradeable Hard Drive 
(B10MB Max) 


• $99 Mora for 2nd NiMH Battery 
(Stides into floppy drive to 
achieve extended battery life} 


• 32-bit Local-bus Video, 
1MB Video RAM 


• 2 Typell/1 Type lll PCMCIA Slots 
e 6.2 Pounds 
* ] Year Warranty 


x Add a 28.8 PCMCIA X- Jack modem 
for $299 more 


$1999 


Business Lease: $74/Mo. 
Order Code #800020 


DELL LATITUDE LX 4100T 

100MHz INTELDX4 PROCESSOR 

* 10 4° Active Matrix Color Display 

* 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 

• 420MB Upgradeable Hard Drive 
(810MB Max) 

e» $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 

* 32-bit Local-bus Video, 
1MB Video RAM 

• 2 Typell/i Type III PCMCIA Slots 

* 6.2 Pounds 

* 1 Year Warranty 


* Double your RAM for only $499 more. 


$2299 


Business Lease: $85/Mo. 
Order Code #800033 


DELL DIMENSION 


Reliable PCs For High 
Performance Computing 


Dell's featured digital artist is Max == of San Francisco, 


Now we've dropped prices on our entire 
Dell Dimension Pentium processor line. So 
compare spec to spec, hertz to hertz and 
decimal point to decimal point with any other 
Pentium processor PC, and you'll find Dell 
comes out on top. 

Actually, you'll come out on top. Because, 
besides getting a great deal on our award- 
winning PCs, you'll also get a company that 
has a proven track record in service, support 
and reliability. For a record eleven years. 

So order your new, low-priced Dell Pentium 
processor PC today. And save across the board 
with a single phone call. 

DIRECT NEWS ON THE INTERNET 
For free updates on Dell's product offerings, pricing 
and other news electronically, send an email message 


to "DirectNews-request&dell.com." 
Please use the word "subscribe" as the body of 


D€LL 


| TO ORDER, CALL | 
800-822-3783 


in Canada? call 800-668-3021 
Mon-Fri 7am-9pm CT * Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 
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DELL DIMENSION DELL DIMENSION™ XPS P100c * 4X Multi-session EIDE 
Performance Computing © Mini Tower Model + MS Office Professional with 


Bookshelf for Windows' 95 
* 16MB EDO Memory Dell Soft кы " Fully Loaded 
(128MB Max RAM) ж Dell Software Suite P , 
* 256KB Pipeline Burst Cache * AWE32 Wave Table Sound Card 100MHz Pentium 
- 1GB Hard Drive {10ms, Mode 4] * Altec Lansing ACS-5 Speakers Processor PC 


(1.56B Max) * Microsoft” Windows" 95 / 
* 15LS Manitor (15" CRT, NI) 30 Days Free Support For Only 


ж 64-bit PCI 2MB DRAM Video Business Lease : $92/Mo. = | 
(128-bit 4MB VRAM Max) Order Code 4500147 524909 


WHAT'S INSIDE THE IDEAL 
WINDOWS 95 MACHINE? 


FREE STUFF, OF COURSE. 


For a limited time, this Dell Dimension 
XPS P100c system is available with a 
special pre-configured software bundle 
at no extra charge. That's right, seven 
full 32-bit applications to maximize the 
performance of your new 32-bit Windows 
95 operating system. A $450 value, 
available only from Dell. 

You also get 16MB EDO memory and 
a 1GB hard drive, so youre running at 
optimum speed. Basically, this thing 
comes more equipped for business 

than a Harvard MBA. 

And now you can order this 

y perfect business PC for just $2499. 

It's even backed by Dell's next-business- 
day on-site service, guaranteed” 

But call today. This offer expires 

November 30, 1995. 


D€LL 


800-822-3781 


In Canada” call 800-668-3021 


Designed for Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
И Sun 12pm-5pm CT • http://www.us.dell.com/ 
° won 
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